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Exhibit 2 



C2) 



^mW-Q~2B7 167 



I t 



CHO 

I 



8*-N-CH-C01tl--CH~-(CH,>, — X-8» 

g* CHO 



(00011 
E0002) 



(I) 



M^XttT J^*JHi. R* T/l'n^^^iJyjI^jifrurt. 

tt. i«RlR^x»-s (o>, -r^sti-sn. cc-e 

(0004] 

ritctfm^txx^^^ (mmn mm mm. mss 

m, 12^t. 2175 (1988)). 

(000 51 c<oi3)\^^^^><Dmmtmic^-»xm^m 
«#crc^*. m^itmmmm,. ^lat. mi^y^ ha:? 

n, iffl»r««. wm^n\^mc-rtm^hinx\.^i>, 
•thim^^^mnifim\4^hkxx$ttc. Lipvw 

( 0 0 0 7 1 -ec-e*iUM^>ia»«ttcn6©«6it 

Jt/M>BI«ffiiS*«i**<b^«l&Lrtt. JWCXJH+ 
S^sr/^^BISm* (J. BiQchein. . 87. 33 



SO 



9 (1980) . fcf-i^i?>il»» (»IIIS57-1 6 
94 7 8*^. #M8g5 8- 1 26 87 9#. t^fgS 3 
-2 5575^). r 5 -/TJUf^t FiHaji* (#Mm8 
1 - 1 0 389 7#. Wm^l - 1 2 1 5 7#. 
2-288 148^) , r5-/TJU^t:h\ TSv'^rh 
>Slim: (9908^2 - 2 S 6 6 5 4-it) ««l»i6nTtr' 
^. 

tOOOSl 

an. mmmm^mTi,mmhox<D«ifmi:mh 

[0009] 

(m«r«l^-r&ft:«eXD#®] «Ct?;*:||qg#6». dl 

[0010] mm-m^ ( i > -ciR*>3n.5T;u^fc k 

Wmt¥ic*s\,^X. R' {2^«m<t^jlSS. mifl^^. 
^;u», eqyji/H, fcryi?jns. +^y;u3l. -<y^^ 

S. -s^VjUS, 2-^nfcrju«. sec 

rn^^jvmiiiyxm^ituifa-f allium. U9xi-f^ 



[00 11] a^fcm^R* <Dmmmity^mhv<\t 

j^v^um. xF^'e/it. ^nm^um. 

to 0 1 2 J R» !*. ^mif'. mmmxu^Uimo 
r^^;ntx»«»il^{t*««r*^. COR* or 
ju^A'mt hx^mfim i - 1 o <D«iit^xi*^«at« 

-»HI. ■/v:/Pt^jV». n-:=^^^i'», sec-^^;^ 
Yv:/?^JU3I. t-:/^iH6. --O^v'HS. ^:t-< 

C00 143 R* rJUa+5^*JViK;::^jHt. Ti^A 



C3) ^tPS^6-2 87 1 67 

4 

20 

COO 1 5) x\tmmmf<Dm. -s (o> .. ~xm*:> 

Sti*ai-c*0cc-cmJiO. lX{*2r^&6. n«i 
[0016] ^83Htt5^ ( f > xmh^tl^riur\z H 

[00 1 73«I 
[00 18] 
[{k3} 



C4) 



nU^e - 2 8 7 1 6 7 



R«-i^CH-COOH (ID 



m 1 xs) 



H.M- CH-(CH,).--X--8» 
COOS" (HI) 



I i 



R*" M- CH-CO-NH-CH-CCH.). -X-R' 



I 

COOS* 



CIV) 



R» 8« 

R*-M-CH-CONH-CH--(CH«). — 



CH.OH (VI) 



CHtOH 



(V) 



mit 



I I 



R* - N- CONH- CH-<CHt) • — X~R 



[00193 (SC*. R» . R' . R' . R' . X. a 

cmixai} naKiv ma-tt^ (m riKt^sn^ 

C0020J «t83-«^ (ra ) ■cai5^naT5>» 
g»«:«:49ti-C, R' - 1 Sa^TJU+jr^Hr* 

[002 1 ) y^xm\t. m^iou^m'yc t*5-c 

K (DCC) . l-X5f^;P-3- O-S^^^JWr^^ 
:/nfcfjU) 5 mwm (WSC • HC 1 ) 

c 0 0 2 2 3 *xm«cfln,»^*s^m. mm— asm, a 

I) 'Ca*DStl-5*JU#>S!Sl4i»3t»««B--«ft^ (m 

) rat>3ti-5T5>»««:i^;»^K»i.ri-3^ 



<I) 

F <DMF> »C0T5 F«. i?y ^JUXn.**!/ F <D 

Mso) . ^ - F ^jjum^msoLim^oxM-t 

to 0 2 3 ] 4:x«(Z>ffilftmr«eiilfi-j|i^ 
(ID r**>#n5*;i'jK>iliiawiEtt. mmor^y 

-cat) s^^-s^itcsaftUTKaLte feflo-c**. 

[0024) *^-effiir*Piti-smHtt3«; (II) -cii 

Cl~ (•-<>t5Jl'3r^V^il':4?j:,;l') tr-4y >:;>>- 4 ~ 
L~N- (N x^jw^ju-'^ 

L-N~ (2-:^:? h^^U) ci-ri'>, L- 

[ 0 0 2 5 ] ^cxffotttftiil^rjb&MneHii^ 
«:m*-«35 <vn ) -catoSti&T^yltJiOWa-r 

[0 0263 ^2 



[0027] 



COOH 



(5) 

* * Hfc4] 



CVfl) 



COOR» 

(MI) 



COOH 

<vnr> 



cut?**). X* tt-'^ay>iR^r*&) . 

CO 0 2 9 1 36(c^2«:^«IB-jlte« (m ) 

[00301 *XM-rMl»6nifj8B-«a^ (III > r 

x.^;!/) j^Xf-'fV^ 5^-11/ L-S - (3-7 
(3 -7*^;P:?'Pif;p> •fe>;>ji5F';i'XXiP;l/, L- 

JU. L-S - (i/irn^4^$/jU^^A) i/X^-f>x^ 
jUx;^^;P. L-S- <i'i^ia^>^4^) 

VX?'-f>x^A'X:x^JU, L-S- <1 -^•'y^Jfc'-rf 
^JL) i/J^f^VX^^JUXXf-A. L-S- (2-^:7 
^jl/jllP^il.) i/X^^^X'^jUXXiF-JW^ L-S - <2 
-iraa'OJ^JV) VX^-r>X^JWxj^f^A.3|F:fc^tf 

[0 03 1 ] :$:X««:^t>r. KliaH«^ (IV) 

-xim^^nhJ-^^i^wmmt. WK-iM^ (ii> -cat 

(m ) t?iltoSli^TS>SH»»<D#i9ETK: 
Hl&f e C i Jc 0: 0 liaif -6 C & As-c » ^ . 
[0 032] i:3P2X«5 *XS». miBHtt^dv) 

rifct>3ti*x;^f;mii»«c*«7ct. i8ri3-«ic 

[00331 :$3M4:Wltr^itib(Om^h 

[0 03 4]aKawo«m«i*. iW3-H«(iv>r« 



im. THF. ^^'t/x^f>. i?*^'-!^ 

L.-cm>«Ci:**r»^. Jg{t.»-2 0-C'-5 0-Crll 

20 [0035] cms xs) :^imkt. mws.-fss^ < V ) 

<v) T?«t>*n&rji/a-JH»w^i**«:«iyr, 

a*jVA^©^Nay>4t»<k*3l», DMSO«»*ffivv 
5c&35*-car*. sa£tt-2Dx;--3o*C'cnii«c 

[0037] cair4xs3 am-ijijs; (n) 

r^#53n**jWii<>e»NW*i. (VI) -c 

jsc&^-seciiccjcotWB-fti^ (V) vmt>^t\^r 

[0038] m 1 XSi^a<D«^l. iStt. 

[0039] ^XSflDJBm-CAe^-ilJSC (VI) 

(vn ) -c^{ti«*i^&TS-'«J:0^3tCjS^JKie««: 

[0040] ^3 
[004 1] 

C^ks] 



C6> 



9 

COOH 



mm^&-2S7 187 
10 

COOH 



COOH 

CHtOH 

CHiOH 



[0 04 2 3 R» . X. n\ttmtmOVi!> 

T 5 y2l<D»ai»t?*^, ) ^X^-CM^.* 
6tiSim--«3S; (VI) Tato3n*T5>'T;i/n--ji. 

wmwtoxitm^it (2R) ^a-Ts^-a- (2 

-'7;U:*'P-<>i?J^^:t> ^^'a/^^'-;!^. (2R) -2 

A', (2R) -'2-"T5>'-3 - <4-4'aa^>i?A' 
5^*) :/0/^^-Jl'. <2R) -2-T5>'-3- (3 
-7;l'3ra'^>i/jl/^2i') (2R) -2 

-it., (2R) -2-T?>'-3~ O-^Jb^tn^V 
i^ll'^:^) ynrcy-^K (2R) -2-r5y-3- 
(3-^ Hri^-<>5^>^*) :3ro7<^-ju, (2R) 

^■C^-JU, <2R> -2-r 5 -'-S- <3-Jiha^ 
(2R) -2-r5-/-3 
- (4-^ f-a-^^S^A^^a*-) yiaj^v'-jK <2S> 

~2 "r5-'-4-:?x^4r5^:/5»-^--il', (2S)- 
2.~-r%^~^- (:7ct^jU^:t) (2 
S) -2-r5^-3- {:Z~^xixi^>VM^*^^ 
:/nM'y-;K (2S) -2-r5>'-4- <2-:?Jl' 
:rp:7*>'*^') (2S> ~2~T?>'- 

4- (3 -:7jU:^'P^*>'«<'*y) t^'Sfy^-JU, L-2- 

(2S) -2-T^>'-4- (3-i'PP7x>'+i^> 
::^*y-JK (2S) - 2 -T 5 4 -'Oi^^P^:*' 
r^'^ry-JP. (2S) -2-7 5^-4- <2-7;I.* 
p^>t?;U^;r) ^/'aiy-JW (2S)~2-T5-'- 
4- (2-5'nn^>yrt.^*> (2S) 

-2-r5>'-4~ <2->';^artl7*:^.;^^a^) 

<2S> -2-r5>'~4-- ca-i^an^ai 

(2S) -2-TS^-4- 
<4-»aP7*:iiUM) (2S> -2 

-r3V-4- (2-5?l3n-^>J?i^*+i^) y*-'- 
(2 S> -2-7'5>'-4- <2-:7Jl'sra-^>i^ 
(2S) -2-TS-/-4- 



c 0 0 4 3 5 i^iM,<r>}mw^'(:thhmst-WL^ 
(ii> r^toirne*>»i'jK>«sta>m*. Kffi»ix® 

<v) -c**>$n«Tiw=i-juiNi»iLT«ai-r«c 

[0 04 4] *XS«CJ;'5W3SdnfciiS2-ll^ <V) 
[00451 

[0046] 

[0047] L-O- (-<>j;^jw> *u> 

x5^jl/x;^e^;l.«lt«l (<fc^ ( 1 > ) 

Ar) is>;>258 (8. SrbdD QX^^^^-JUiSiRiCli 

:=.JW ! . 3 nl ( 1 7 in»l) «Aiitar-«M^Lft:. 
S{£^««fiaETj»li«^L«l»^bMl (1)2. 01 
Z (iRaiig 1. 8K> «r»ftu 
CO 04 83 NMR (tf. CD. OD) : 7.30-7.36Ci», 
SHO ,4.59C<U,3«31.74HZ»M2.15KZ.2H) ,4.24-4.310r»3 
H).3.93Cdd,3»a0.53Hz,l«4.29KZ.3H),3.82Cdil.J»lD.65H 
50 2,3»3.33Hz,lH>.1.27(t.3-7.l7Hz.3H) 



(7) 

11 

U:K^4:ymsmAim^4, as* <29. ZSmol) 

mt2 0 0 iii(cmm(cT 1 mmnLfc. mmm 

{c2~:/EJ*x^;^^>-tf>5. 5 5 « < 3 Oiml) «> 

1«18S. 9») lte»l%ftaJ2{l:^5. dar 

(23. 6«»1) <!>y5r>-/l'»«<2 0 0iiil) iUiK 

^j^x.^A^ji-rA.vm»vmm9mit^m (2) e. 
27 (a*9e. 3%) iflifc- 

CO 04 9] NMR CD, OD) : 7.20-7. 31C»», 
3H) , 4 .25<dCl, 3^^/ . 26H2, J=4 . IH) , 3 .83(5 ,3H) , 3 .12 
<dd,3==14. 4SHZ.3«4.23HZ, HO, 3.00Ccld,>14. 54Hz, 3=7.2 20 
7H2,1H),2 .ae-2.94Cli,4H) 

##0i2Jciicr2^;^^^>Jttii«t4c«f»4. ass 

<29. 2 8«Bol> :t*hU'>Aj< Hr3>'F4. 76« 
(8 7. 8 4mo1) , 3~::ra*::^citfnr<>-tf>5. 
97 (3 0ho1} , tt^k^'^-xjUd. 7n1«m«T«l 

(3) 5. 196 8«»:^ 
to 05 0] NMR CD, OD) : 7.i£^7.30(fi, 
5H),4.27C(t(J.3«6.S7H2,3=^.lflHz,1H),3.82(s,3H),3.1S 30 
(dd,3»14.5'«*l,3=4.18Hz,lH>,3.03Cdd.l=14.49Hz, 3=7. S 
4Hz,1>0 *2 .73Ct,3»7.33Mz,2tO .2 .S8Ct,3»7.S4HZ,2tO »X. 
8Ekl. 97(111, 2H) 

(#*9»4) L-O- <3 ~3?x::^^U^PtrjU) -teUV 

x.^,i:L:Kf)immm ut^ (4) > 

L-N- ( t -^h»**^';«7-»Usj<::^;u) -fey >3 fir (1 

4. Qimoi) <ofmfki^^^ji'MJ^r^\'mmicm^m 

^8 0?6^ft1fck*^<k:^^ y-^Al. 28ff(32niio 
1) l[«K:MU2>^fM*m. 3-^a-=e:/a 

tr;l''<>-tf>3. 1 8 (f ( 1 Siwol) *finit— ;aaj«f U 40 

(005 n NMR (ff. CD. OD) : 7.1S-7.28an. 
SH),4.32(Q,3^.S2Hz*2H)«4.2S(t,3-1.68Hz,]H).3.92C<i 50 



^IUjjte_28 7 ie7 
12 

d, 3-1D.91HZ. 3=^4.40H2,1M) , 3 . 82 (dd, 3=1D.04H2, 3=2.82H 
2.1H) .3.44-3. S9(in,2H),2 .67(t,3«7.32 ,2H) pl.85-1.95 
(m,2H>,l. 32(t, 3«7.49,3H) 

(##W5) L-O- i^ty 3-^)1^ jt^M 

^yvx^A'XX^^wttaai (4t^ (5) ) 
##«46caiDL-Boc-Se r-OH4 0« (1 
9. 5iMDl) 6 0»(tt«McaKfk::^ h U -^^A 1 7 2 9 (4 
3a»i) , 3-::^n*y?^;i/?-*7*>4. 44 ar (2 
BmoD , mtt2. 2s2Sta%ft^4*x;W2. 3iil« 
mi*X9SB(tM(B} 1. 25«*»fc, 
[0052] NMR <ff. CD, OD) : 7. 36-7 .42 (a, 
.7.0»-7.10(«i.lH[> .4.60Cq. 3»12.21Hz,2tO .4.27Cq,3» 
7.1dMK,]>0 t4.21(t, 3s3.18Hz,aH> ,3.90(dd, 3M.32HIZ.38 
9.S7HZ, IH) , 3 . Sl(dd, 3^. 27Hz, 3»10. 47H2,2fO ,1. 27(t , 3 
=7.11HZ,3H) 

^^n'X;:^f;uaffl|« (Ifc^ (6) ) 

L-t^:^^4>mmm?m^3. os (17. iwbdd 

i2^:7x::^;V-rfiry--4/3. 15«(17. 1 imiol) * 
h V :7/t/ara»»4 0«1tcm^M-C mW^^tft:. 

^ii-^miga^fct. x4i>^-Jk yx^A.x-7^ 

Jl/riS^a«KTl£M3-» L ~ S ~ * ^ ^JUV 
imit^l. 0»(3, 5»im) 0^5r>r-.;v»«fc 

^j>^T«<t5F>:i-xji.K oiii«jin^uflrriifio£»«c« 

Mi^x^JUx-^;Uri9l7»bmfi:^ (6) 1. 

[005 31 NMR (ff. CDCl, ) : 7.4t-7.4*(n» 
4H> . 7 .15-7. 29(«,6H) . 5,42(S ,1H) ,4.22-4 . 320».3H) , 3.6 
ICS , 3H) ,2 .98-3 .03(81 , 2ri> ,2 . 7a-2 .89Ca ,2H) 

^>x?-Jl.XX^JU«liiai iit^ (7) > 
##«2KI»i;fe*li&-C2 -:rci*x^;l/^>'g>©*» 

(7) 

to 05 4] NMR (3^. CDCl, > : 4,35-4.39(m. 
IH) ,4 . 30(q , 3=7 .IBtt ,2M> , 3 .24Cd, 3-5 .22Hz,2H> ,2 . SOC* 
d,3:^.90Hz,3»3.1S,2H)»2.20~2.65CR,2H) ,l'38-l.aBC|i, 
SH) ,1 . 33(t , 3al4.2S, 3»7 .17 , 3H) ,0. 87-1.2S(«, 6H) 

immms) l-s- (s/^n-^^^ju) i/ji^-f>x 

^A^x::(^A'ifem UbMl <8) ) 
«#l«2 {cm 1 2 - 3ra*x^ >©*«b 0 ici/ 
ira-o^'A'^/oa F«m'«efkM (8) 
[0055] NMR CD, OD) : 4.4ICt.*»5.1 
SHZ.IH) »4.32Ct,3^.9SHz,2H) .4.^7-4.29<pn,]H).3.31- 
^.46(M.4l0,^.17(del,3»a7.19,3»«.77.lH),^.O7Cdd,3ia 
3.91. J«6.99.3i0 .2 .OO-2.U0i.lH).1.72-l.a3jOi,lH) .1. 
4&-1.680l.2H),1.3Kt,3b.7.20HZt3H> 



13 

UX^^-^^9^}\.x,X^)VimM Ufc^ (9) ) 
(0)*»fc. 

[0 0 56lNMR<ff. CD« OD) : 7.34Cd<S,>5. 

6Cd» .3.84C$, ^ . S.lOCdd. J»14.8}Hz*3«4. 

S6HK,1I0 ,2 .96Cckl. 3»>14. S2HZ. 3»8 .OSHt.lH) 
<#^10) L-S- (3F*ry*>-3--/JPy^ 

0) ) 
(10) 

[0057] NMR (ar. CD, OD) : 7.4iCddj=4. 
95m, 3*2 .OIHz.lH) »7, 32Cbr,s,lH) . 7.12Cd,3=4.89Hz,l 
H> ,4 . 2§Cq , ^7 .26lte , 2H) . 4 .14<dd, 3=8 . 04Hz, J=3 . S7H2 , 1 
K> » 3 . 87Cs ,2H) . 3 .03Cdd. 3=14 . 76Hz , 3=4 . 5Hz ,1H> , 2 . 9Q<d 
d , 3=14 . 82H2 . 3=8 .13HE .IH) 31Ct . 3==7 .2 3Hz , 3H) 

{###11 1) L-S- ( 1 --^-^^iUji?-;!^) S^y^^ 
-f >x^;Uxj^5^il.ttimt «tl&« (11)) 

(11) 4tf9ft:. 

[0 05 8] NMR(^. CD. OD) r 8.1S<d.3»8.3 
7Hz,lK> .7.80>7.90Cin,2H} . 7.35>7.5S0t.4K) ,4,33CS»2 
H) ,4.17>4 .29(a,3H> . 3.04Cdd, 3»4.44Hk,3»9. 72 ,1H) .2 .9 
SCdd. W.8GKE,>d.4.64H2 ,1H> »1.2S(t » jB7.a2Hz,3IO 

^>x^;Ux>l5^;I.^W« at:^ (12) ) 

«i#«2 tct(iDft:55rai-e2 ->^i3*x^iu^>if><03j» 
too^c2-:^:3'^i^^^J^:/a5 l=*flH,»rtiiejfc^riii 

(1 2) 

[0 0 5 8] NMR(^. CD, OD) : 7.81-7-S8<ib, 
4H) , 7.47-7 . 55<», 3H) , 4. 21-4. 2 5Cra,2H|) , 4 .13-4 . 20C»,1 
H) .4.00CS ,2H) . 3.01Cdd,3=9.78Hz.3=4. 3SHz,lH) .2 .89(d 
d, 3«S.19HZ . 3=»6. 39HZ ,1H) ,1 .22 Ct , 3»7 .05HZ, 3H) 

<##W13) L~S- (2-^an-^>i^;V) l^T.'T 
-/>x^jux;?tf 3V«IBIiai (^fci&W < 1 3 ) ) 
»#micaiD)te3mt72 -:/ia*x^3V'-t>«>©)!P 

<13> 

CO 06 03 NMR <*. CD, OD) : 7,4l-7.4«<iii, 
2H) , 7.28-7.31(11.2(0 ,4.30Cq, 3»7.33Hz ,2tO ,4. 2S^.29 
Oa.lH) ,3. 12(dd>14. 71Hz. J»4.4SHz,lH) .2 .97Cdd,>«i 
4.6SHZ,>>7.86HZ,1H) ,1.33<t,3»7.16Hz.3tO 

(#^»«14) (2R> -2-TSy-3 (2-:7;U:<' 
t3-<>i?j|/^a|-) -sfpy^-z-iW (fbiM (14)) 



<8) ^BII¥8-287 16 7 
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^:^^y»>A12. Og (5 l 9rmiol) <fc^i>y-;P 
TO Omli:»3l81lOfc^hy«?Aj< mr*x F<D^ 5« y 

TSwHoi) ^J!H;tjfc, ;^t,*-c2 -3^;^a^^•^>5;^n^^'a 
«;f2 5, o» (i7 3««ioi) *arFi/. S6«:i^-e 

a«i**fc«*n>*-^A-c2 Bjmi»i«imii«Aiit 

(i3h«7) . mix^tcmkikmmx^ii^. xjry--;i.^c> 

Wx^il.x--^F'^'CjJfej*Oj«ET«Sjli«i* (2R) - 
u> 2-r5-/-3 (2-'7;U:*-ct'<>*>*^:t> 3^ae* 
x:,jrTVH29. 7»(«»674. 8X> * 
3RltJ^*>«y^'>A0. 5 8« (28. 4iiiio1) CD«R;!k 

7ml (5 2. SriiHol) *tlOitmr 3 O^l^l/^ 
(^m^mc (2R> -2-r5^-3 (2-7Jl.3t-a 
"-cVi^jt-^-ar^/pfcrsl-j:^,^ 4?T*^h'2. 02»(8. 8 

m<b^«i(14) 1. 69« (4X3tK89. 496> ««| 

[OOe n NMR (*. CDC I, ) : 7.l^7.36Cm, 
2K),7.0O>7.12(m,2H) ,3.75CS.2H) ,3.65«id.3=10.86H2. J 
^. 78HZ,a}0.3.42Cdd,>10. 74Hz,l=6.4SHz,1iO ,3.0(>->3. 
10C«.ll0.2.800Mr.S, 3H) .2.62Cdd.3^13.56Hz, J»4.92H2:, 
3H>*2.45(dd,J>^.3SHr,3-8.22HZ.lH) 
(##«15) (2R) -2-r5>'-3 (3-i>PP 

^:^vs\^^^^ :^p-»^-/-ju (15)) 
30 ##«i4fc!|ii;fc:Sr*fe-e2-73i':|-p'<>j^ji.irpy 
K<D*»*?'5«c3-i'aa'<>y;W:?'P5 K^Mii^ffiill 
^(15) ^r»yt. 

[0 06 2] NMR (iS. CDC 1, ) : 7.15-7.3508. 
4H>,3.68CS,2H) ,3.64Cd, J=3.52HZ,1H) .3.44<dcl.3=:6.45H 
Z,3»10,85H2,SH>,2.980jr s,4H) ,2.60(dd,J«5.21He,3-l 
3.4Hz.lM).2.45Cdd,J=«.08Hz,3=13.45lte,3H) 
(##«16) (2R) -2-T5>^-3 (4-4^00 

4«cHiDfc:^r2-:7JUfll*P-^>y;i'i'py 

^(16) 

Co 08 3 3 NMR (*. CDCl, ) : 7.26Cq,3=8.5 
2 .4H() ,3.68Cs.2H) .3 .60Cdd» J»4.02Hz, 3=10. 75HZ,1H) » 3. 
38Cdd.3^.46Hz.3=l0.aHz.lf0.2.96Cbr s,lH},2.S4(dd, 
3»4. TTKE.J-^U .18HZ.1K) .2 . 36Cdd.3«8.2SHz, >13. 35Hz, 
]ii>,2.24(br s,3IO 

(#^17) L-2-~TS>-3 (3-7Jl/*P^> 
i>Jl.f^:<-) "^P/t-z-JU (1 7) > 

##M1 4«:J|iDfc;Wr2-7;w:rp^>yA'5»py 
50 F©*»fo0«c3 ~7;U:#*P'<>i?3V*'py F«Mlr4iK 



C9> 

IS 

it^m (17) 

10064} MMR ia. CDC 1, ) : 7,21-'7.28 
Oll,aH>»6.89 --7.1001, 3tO, 4.76(5, 3H)»3.76Cdd,3=3.42 
HZ . J»da. 5H2. 1H> , 3 . 72 Cs . 2H) » 3 . S7Cd{i, >t7 .82H2, 3*12 . 5 
9Kz,lH),3.2S<br s.,110,2.e2Cctt3«7.05m,2H> 

(#MW«18) (2R) -2-r5^-3 <4-74.* 
n^-ti/i^jU^ji-) ^oM^^-ju (ft^ (18)) 
MM 1 4 «:fllCfc:3Wr 2 "JMvi^>*Jis^9xx y 

to 08 5 J NMR CDC 1, ) : 7.25--7.30 
0i,2H3,6.97 '^7.03CH,2H>,3.69Cs.2H),3.60C<ld,3»4.23 
He«>10.7#Ce,1H},3 .3:^(dd,3«6.S7Hz,:^0.74Hz,U0 ,2. 
95Cbrs.lH) .2 . SSCdd, 3=4,93Hz, J=13.2SHz,lH) ,2 .OlCbr 
d, 3^10.25HaE, 3H> ,2 . 36Cdcl , 3=« . aiHZ ,13 . 30HZ ,1H) 

(##01119) (2R) -2-T5^-3 (2~j^ 
i^^>t^Ji.^:t) r^^av^^-Jl^ < 1 9) ) 

(19) 20 
[006 6 3 NMR ia, CDC 1, ) : 7.21-7.26 
Cti.2H).6.86 '^6.94(ai,2H),3.85Cs,3H),3.74Cs,2H),3.6 
2(dE!, 3^.10. 74H2 , 3*4 .13H2.1H> . 3 . 37Cdd , 3=10 .74KZ, 3«6 . 
73.1H) ,2 .97-3 .OSCm.lH) ,2 .62(d£l, 3=13 . 51Hz, J=4.83HZ, 
lH),2.40Cdd,3scl3.S7Hz,3sS.31Hz,lH).2.08Cbr s,3H) , 
(♦««20) <2R) -2-r5y-3 h + 

J^>J^JU*^*) 5^ni<>'-i^ Ufc^ <2 0) ) 

4«d»Dfc:J5rafe'e2-:7Ji'*ci*^>s?;i/i'a»j 

fflM(2 0) 30 
[0067] NMR <d. CDCl, ) : 7.22Ct,3-8.2 
5,110 ,6.S8Cd,3M5.6flKz,1IO ,6.S6Cs,ll0.6.79C(icl,3»2.0 
6Hz.3«7.48Hz.llO .3 .80(S, 3K> , 3 .fi8(s.2fO , 3.SSCctd,3bi 
4.18Hz,3=10.aHz.llO .3. 36Cdd, J>>6.62Kz.3=a0.75Hl,l 
H) ,2 .90--3.00(m,aH) ,2.56Cdcl,3«4.8atZ,3=13.29Hz.l 
H),2.36Ccld,3=«.19HZ.3=13»35HZ,lH)»2.XL<br S,3H) 
(#air«21) (2R) -2-r5^-3 <4->' 

v^^ijji'^:!-) iit^miz 1) ) 

4(c»c/t:;?ra6r2-7ii/afa-^>i>;i'i^ay 

ffc^ (2 1) 

[008 8] NMR (5. CDC 1, ) : 7.22Cd,3=:8.6 
3H2,2H) .6.85Cd, 3=8.63H2,2K) , 3.80CS.3H) , 3 .67Cs,2H) , 
3 . SdCdd. 3=4 .13Hz. 3^10. 74Hz. IH) . 3 ■ 36Cdd, 3=6 . 62Hz , U 
10. 75HZ .110 ,2 .90--2 . 98011 ,1H) .2 . 55Cdd, 3=4 .88HZ,3«1 
3.29HZ.1H} .2 .3aCij(1.3»8.24lteJ»d3.29H2.1H> .1.99(5,3 

to 

(#*«22> (2R) -2-T5>'-3 (3--fia 
^ViPA-^^-) (<fc^ (2 2)) 

##«l4(cl»cfc*^2-7iP4-n<-t>s?ju^»ny so 
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^(22) ^mit, 
Co 08 9) NMR is. CDCl, ) : 8.2QCs,aH). 
8.13€d,3^.24H2 ,aH) , 7.67€d, 3«7.7Ste,lH) .7. SlCt, 3= 
7.S7H2.1I0 .3.81CS ,2H) , 3 .62Ccl(l,3.10. 7SHZ,3=4.2#iz.l 
10 . 3.42«Jel,3»a0.75Hz.3=6. 35H2,3H) . 3 .00-3 .08Cm ,1H) , 

2 . S8Cdd, 3<«13 .18Hz , 3»4. 94HZ.1H) ,2 . 41Cdd, 3=13 . 23Hz. 3 
=:«.13Ke,llO,2.6S(br s»3H) 

(#««23) (2R> -a-rs-z-S <4-::.ha 
-c>J>;l/^:<-) zfn^^y^A, i{t^ (2 3) ) 
L-S^X^-Y>MWI;4tiWW5. 27 » (SOiml) * 
1 Nf-:*:|»ffc:f I- U A*IMfc*nil. S>Cir»r4 h 
a^i^^A-^roy PS. I 5ff OOnwttl) OS?*#t»' 

(4 -^hP'<>*^;U^:t) :7'ae:<-;:i'^ 5?ri^F3. 
55 («t*4 5. 9%) ^ntc. r)V^-)\^^(D^ 

CO 07 01 NMR CDC 1, ) : 8.19Cd.3b8.6 
3HZ , 2H) , 7 . 50(d , 3=8 . 69^. 2H) , 3 . 80(5 ,2H) , 3 .e0(dd, 3=: 
4 .18H2, 3=10. 74H2, IH) ,3 . 40(dd, 3=6. 3SHz , 3=10 . 74HZ,1 
H) ,2 .a2-3.0Z(lll.lH) ,2 .57(dc}. 3=4 .94H2,3=13 .ISHz.lH) . 
2 . 39<dd, 3«8.13Hz, 3=13.18Hz,3H) ,2.01CS , 3H) 

<##«24) (2S> -2-T3>^-4-7*-;W* 
'^Uzf*>y-}\,mM iit&m (2 4) ) 

(Tetrahedron Letter's 2 0#. 
2243. 19 78ip«!?*^ffi->r^«tfc> L-N 
- (t-yh+S^^iP^f-Jl') -**'fey>*y«>A» 

142« (0. 59 HDl) a>Mlt4ct?j>r^jU]|cA'AT3 F 
iM{Cxgfrjl':/a5 F32 0ff (2. 9 4 mol) 

^^;l.) -a}s««:-fey>jt^jUx;;^^JbJfe4 4. 5 (iR 
*3 1%) ±Kr»ft:ffc^8. 1 8 e (2 5 

nwoD i h yx^4^TS>3. 0 4 « ( 3 0 imol) flDtt 

3. 44 » (3 0IWO1) ^m^iminmi^ic. msm 

100M)MA:. ^x^'-H'O. SSffCDMc:^^^ 
/W^^ATS F«M«:8 0»tt|fc«^k:^^y^rA0; 
3 5 1 ^a#L«:||jfe©Sa&r»ft:j« 

;l^*:h-H»2. 5 5g(7. 8 3iimol) ©y-rf^Jl-* 

^I'js.rs Fi8«*«Toaiar-«iw*u/fc. msmm 
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y;l'*r^A5ri3vhi^^7^-trilttlLL-N- (t- 

x;^ihA.2. 13« <iR3|E8 4H> 
C007nNMR<A, CDCl, ) : 7.2a.r.30C», 
2H) ,6.83-«.97Cffl,3H) , 5. 34-5. 42 (pi, IH) .4.45-4. 520n,l 
H) »4.3S<q,>7.22HE,2H) .4.04Ct,}«6.0atB.2K>,2.2(^. 
370i,2K>,1.44CS.9IO.1.25Ct.3»7.06Kz.3H} 10 

±ia4b^2. iOff<e. 5m«oi) ©f-h^fcFa^ 

T^M5&0«K(i:M (2 4) 0. 84ff (4X4^4 8 

9i) 20 
[0072] (##fl25) <2S)-2-r5^-4 
-^^y-JUmmi (^fc^ (2 

5) ) 

S - jiJl/^^V^^f^'r >-^>J>/Uxj:<i?';U*«ifti. 
£007 3} NMR (S, CDC Ij ) : 7.3S.7.370i» 
IflH) , S.lSCd, J»3 .32Hz,2lO . S.0»-S.20Cll,lH) ,4. 47-4 . S3 
On.lH) ,2 .90Cdt , ]b6. 3Hz, 3=2 .11,2H> ,2 .m-2 .2QC«.U0 , 30 
1.89-2 .aO0i,3H> .1.43&.9K) 

K«:##««2 4(d»cft:::i!ri£rffflBfi:^ i2 5)%m 

[0074] (*dt«26) (2R) -2-r5-^-3 
- (2- 5»nn"^>5^^i'*'^v> -':^n^<>''-j^JlB»* 
(28) ) 

L~N- { t-:^h'l^t^*-'l<?J^^Jl') *y>7. Off 
(3 48W01) fl[)«WCJ^j*^;Ui^;PAT5 K|&»tJC8 0?« 
^;M5ft::M*U"5'A3. 0 » *m^ar3^IIB? 
l/fc. ;>ci*r2 -4?aa--c>»;>;i/i>av K6. 0«(3 40 

7 ami) ^mrv. mmv-^mnvfc. mm^^mr 

*i/*A'JiK^*) -O- <2-i'l3P-<>5?JU) 

>4. 3ff (JM3896) m^ltftiJbefbMl 

2. iSff (8. 5mK>i) &^ yx^jur^xo^h^ 

f'JUO. 93ff«»rt. 2im9»¥t/h. tffUL/hiai 
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m^m^mm:^^ji'Vinmiyft. mmm^ 1 0 96;jcai<i: 

=I-JH»0. 8g«4N-tta«ttialxf^;Wicj!ft»cm 
1?3 0^NH»*. jM«li2llftflieffc^ (2 8) 0. 
SB 9 («^19K) 

[0 07 5] NMR (ff. CD, OD) : 7.5^7. 560i, 
1l0.7.»-7.-«ftl.UO.7.3O-7.35<«,2K),4.70CS,2t0,3.6 
7-3 .8201,410 .3 .42-3.490l.lH} 

<#*WI27> <2S> -2-r5>'-4- (2-7JU 
l/^^-^A^imm Ut^ (2 

7) > 

jK^jI/) -O- (2 -7A'3ra:7aL^;i/) -si?^H2«;> 

C007 6 3 HMR(^. CDCl, ) : 6.85-7.10(», 
4H5 . 5 .40-5 . 46Cni,lH) , 4. 42-4. 51C», IH) ,4 . 22 (q , 3=7. OH 
Z , 2H) , 4 . 12 (q , J==5 . 4BHZ, 2H) ,2 . 23-2 . 41Cni , 2H> , 1 . 44Cs , 9 
H),1.26Ct.3=7.16Hz,3K) 

K<c##0|2 4 «:i»Cft::^T«llgjfc^ ( 2 7 ) 

[0077] (#*0I28) (2S) -2--TS-/-4 
(3-7;t'*P7*^iV*:t*i^) '^'iry-jwaffllJIi (jt 
Mf<28)) 

#«W2 4 KmCte^^tf * -/-;KE»6>t>l3 K 3-7 

^-Jl^) -O- (3-:7**ti:7*-H^) -:EH*-fey> 

[0 07 8] NMR CDCl,) : 7.11-7.24(«, 
1H> .6. 55~6.e9C»,»0 ,5.31-5, 3S0».1H) ,4.4S^.51(Nl,l 
H) . 4.20Cq , J=7 . 16H2 , 2H> , 4. 03Ct , 3=6.02Hz.2H> ,2 . 20-2 . 
3aC»,2H) ,1.44(S,9H) ,1.26Ct, 3=x7.11>tt,3H) 

##W2 4 icmOft:fTmxigmit^ (28) *^ft:. 
[0079] (##«2g) (2S) -2-T5./-4 

m (29) ) 

«r«2 4«:mu/i::^;^-Cx?^;U3^a 5 Y<Di^t>f)iiC^ 
>i;;b:7^a * K*Mt>» :?xy-it/<©3j)»t>OtC2 -i'P 

jb) -o- (2 -i'aa7*j:.A> -if«*-tey>-H>i; 

[0080] NMR (*. CDCl, ) : 7.30-7.36<h, 
€H) ,7.18(dt, J»6.67Hz,3^.6.Uf) «6.90Ccit,3^.3Hz,3- 
1.35HZ.1K} .6.S0Cd. J»S.2«iz.lH0 ,5.80-S.83Cr.1H},S.1 
8(d, >2 .X7»te,2H) r4 . 55-4.620i,3>0 .4.07-4 .140i»lH) , 
3.9S-4.00Cn,liO .2.4(M. 5O0l,2H) ,l*43Cs,9K> 



cm 

M^mmm2Au:mt:^ft:m'cmmit^ (2 9) 

[008 1 3 (##M30) (2S) -2-T5-/-4 
^ (30) ) 

C0082 j NMR (a. CDC 1. ) : 7.34Cs,SH>« 
7.1fi(t,J«8.14Hz,ltO*6.92Ccfcl. J«S. S3HZ, Jd.96ltt,lH) , 
6.ab(s ,1H) ,6«69(<kl, 3»6. 35tCc , J»2 . Qi.lH) , 5 .2 5>5 .30 
Ob.IH) . 5 .18Cd, 3=2 . 23Hz. 2H) ,4 . 50-4 . 57Ciil,lH) , 3 . 98(t , 
3=5 . 96Hz,2H) , 2 . 25-2 . 37<M, 2H) .1.43CS ,910 

(0083} (##0«31) L-2-r5-/-4— ^> 

(Ifc^ (3 1 ) > 
- 7 8 'CiC}^Vftmi^r>^:^TiC^r h y "^A 1 20 
af 3 0 ^^fiI«I^Sl3^?ffi{C jfv^VX f - > 2 . 

Oar <7. 4 5inTOl) %»IIitt: 3 O^K»l#Uft:. JStJo 

ai^;ict»r'^>i^iv:^p 5 Fo. e 9 ST (3 OfB«Di) % 

(2S) -Z-r^^-A-^Z^i^JU'^'^t^^y^vif 
rvF2. 8 9 («t«8 69«) 30 
l:00 84];icSft{^•^«M^•^A0. 49^ (22ai 

imotc, ^omkmm^ <2S) -2--r2>'--4- 

'<>5^;U^:<":/^>'-r ^^irrj^K2. 5g<llMiol) 

(3 1) 2. Og (iR*8 5. 5%) i:9ffc. 40 
[008 53 NMR CDCl, ) : 7.22-7. 32<ai. 

SH) .3.72(5 .2H) , 3. Sl-3. 56(ii,ll0 ,3.26-3. 30Cm,lH) ,2.9 

a-3.00(ni,lH> ,2 .42-2.S8(ra,2H) ,2 .0a>2.320i,lH) ,1.62- 

1. 7d0i.liO .1. 'flt-l. 580i,lH) 
(#*0«32) (2S) -2-r5>'-4 <2-7*af 

o-^Vi?*^^-) :/iry-X. (ft^ (3 2) ) 

2) 

> [0088] NMR (/r. CDCl, ) : 7.3l-7.360i, 50 
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IH) . 7 . 1».7 . 2 7Ci!i , 7, 00-7. 12 («, 2H) , 3 . 75 (S , 2H) , 3 . 5 
5(dd , J«10 . 68Hz , 3=3 . 96Hz , a>0 , 3 . 28(<fcl , 3«13 . 59ttz J=7 . 
49H2,1H> ,2.Sd-2.97<B,lH) ,2.47-2.62(ra,2H) ,^.98<!Dr 
s,3tO ,1.65-1.760»»1H),1.4»-1. 59C»,1H) 

<##«33) izs) 

-<>S?Jt.^:i') :7'4I-/-Jb (ffc^<3 3> > 

2 - i^iaa'4>j^ji,irn y F«m««ie{lid«» (33) 

. [0087 J NMR (*» CDCl, > : 7.33-7.390i. 
2H} ,7.i»>7.260>,2IO ,3.84Cs,2H).3.S7Cdd,3=a0.6SH£,3 
M.Qim.lIf) ,3.29Ccld, JolO.mE. W.49HZ,ltO .2 .93-3. 
aLOi,3H0»2.5O-2.€60n.2H)*2.O4Cbr s,3H}, 1.66-1. 78 
(>l,aH>,1.5O-1.620B.lH) 

<#air«34) (2S) -2-r5^-4 (2-:7JU:t 
a!7xXJU^:**) •^'^'^-JV^S^* iit^ (3 4) > 

#«W2 4«:i|H;;fc3^^-C:ii^;l.:?'a5 F(D*»t>0$c^ 
F*M(r», x>'-JKD*ito9«:2 

> ^> jU:£: j;^ 7^ 

[00883 NMR (a^. CDC i, ) : 7 .1&-7 .<Z(.m, 
€H5 , 7.0a-7.O7Cm,2H) , 5.16Cd, 3=2 .66H2.2H) , 5.09-5.14 
C»,iH> .4 .45-4. 53(m,110 ,2 .90Ct ,3=7.49H2,2H) ,2 .0&-2 . 
IS(flt.lH) ,1.8^1. 98C».1H) ,l-43(s,9H) 

M(c##M2 4 «ct«i(;;^i£r«tg8f&^ ( 3 4 ) «^ 

[00895 (#*«35) (2S) -2-r5y-4 
(2-i?op:?*-iW?^4*) :^*>'-A«tBI* (fl:^ 
(35)) 

>i?/l^3ra * F*ffiU7 « y->KiE>3&»toO «c 2 - ^rnn 

_s- <2-i'no:7*:=.il/) ^-tJ/j^^f^-f^^ 

[0 09 0 3 NMR (5. CDC 1, ) : 7.34(s,eH), 
7. 08-7. 2 3(81, 3H) . 5 .17(d, 3=3. 31Hz, 3H> .4 . 40-4 . 510»,1 
K) ,2 .90-2 -96(«,2H) ,2,17-2 ,25Cm,afl) .1.95-2.O50n,l 
H),1.44CS,9N) 

M{c##0«2 4t<:»D;^:jm-c«Men:M (3 5> «9 
ft, 

[009 1 3 (#««38) (2S) -2-T5>'-4 

(4-i'aa7*::^;w^^-) •:fiiy-jVMWiiSi <it^ 
(38) ) 

#%M2 4 icmcft:^^jc^}i^:fn s F©36»*>>)«:-< 

>i?Jl.!3^t2aF*fflt*, 7*>'-JK03M30«:4-ira 

n3^*:7a:-/-/l/*M«r»rL-N- ( t-:/h#j/*;i/ 
jiexjp) -s- (4-i»pa7*xJif) *jei'Xf--/> 

[0092] NMR (*. CDC I, ) : 7.29-7.370ii, 
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4H) . 7.21CS , 5K) , S.lSCd, 3=7 .16H2.2H> , 5.10-5 .ISCm.l 
H) ,4.12-4.1S(m,aH) ,2.S4-2.90Cm,2H) .2.05-2 .ISOnA 
K) ,1.86-1.97Cm.:>H) ,1-43CS,9H) 

nfc0mm2 4u:mcitnm:mmt^ os) 

[0093] («#«37) (D-N-Cl-C'O 

oi) (©e>na*;l.A«fift<l00«i) (CiKHMWrrhll .10 
xsF;|/Tt>2. 58« (2 5. Smol) . N- ('O 
i^X'ah'f J^3!7;l'«K^J^) e-H y - 4 - :iE?J^jJ«>|| 
8. 7» (25. Siimol) . 1 -xaF^^-S (3-^^ 
^jLT S ^ :/a fcTil/) s F • mwm4 . 8 8 

fir (2 5. SamoD «:«;>d«^, «»ii:Mt/~-^?J!Bf b 

u^imrmiL. l-n - c i - {-<>^)V:t>¥tyitj 

^;Ux;:^^;H 0. 1 s <^;^9 896) 20 

>-ji'««tc^K?^^rr*iiifc:^hy«;»Ai. 0 2« 

(2 5. 5«no1) <Dj^^ (1 Oh1> ^jto^^CD**3 

t0 0g5}NMH(ff. CDC I, > : 8.8a-9.000i. 30 
IH) .7.32-7.38011.510 .6.05-«*lSCil,l>0 .5.14(9 ,2H> .4. 5 
S-4.68Cin.lH) ,4.1fi-4.26<if,2H) .2 .82-2 .950il,2H) ,2.37- 
2 .48Cr»1H> .1.82-1. 92 (n » 2K) .1. 56-1. 75<ii. 5H) , 0 .95-0. 

97(111, ao 

(##0«I38) <L) -N- (N-:7:^^jU:e;;W«^-/ 
jU) xi^U> <ib^ <3S) ) 

(L) -n-fV>x^Jl.x;;^f-jP«ffliat6» (2 5. 5 
Bmcl) ©d^POsftJl'A^gtt (2 0 01111) «:^?«trFh 
UX?^;l/r5>5. I 8« (5 liBwl) 
-fyjxr>»r:7:*^/l'XXf;!.2. 78nn(25. 5imi 40 

oi) ©i^ncfJi^jpAssfiit^^rFb/fc. sis 
mai* 1 N -mat. fiWs»*JR:^ h y laiia 

Tiilir«C^:8Cj:0, (L) -N- (N-'?xx4.:K? 
;w<*-{;p) a'^j/>x^;ux:;i^jU5. 869 (ifi^ 
8 29<) 

[0 09 0]»6nA:iJefl:^«i5. 8 5fftiD;>r jry- 

;u»» (2 0 o«i) K:*>&J»rr*tt<fc^ h yjAi . 

84 8ff (46nDl) ( 1 0 nD 

SSMiamLift:. KM««MjEET«liO. »5n;rt SO 
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mm^mitm (pH= 0 & ^mL/c|ga.«i«9( 
t*; ^x^fy'-^JK x--7^;i.rilt>:^Sli*U. i£iEi-ra 
C^KlMLffc^OS) 3. S5« (4!(4E6. 79() 

10097J»jS(X:) il43. 8-145. 8 
NMR CD, OD) : 7.33Cdd,J=8.5Hz,0.96Hz»2 

H> .7.2SCt,3»S.lHK»2H>»6.96Ctd,l:^.SHZ,1.2Kz,lH) ,4. 
37Cdd,J»:9.3HK« 5.1HZ,3H} .1.51-^1. S9CIII.3H) .0.99Cd. J» 
3,2HZ.3K>,0.97(d,3=3.»tZ,3H) 

(#^39) <L> -N- {4-y^;l/^>'^>>tiV 
:!ft^/l') n-ri/> (3 9) ) 

##«3 9fCl|l-r*5»-C^V5/r>M7*XJVXX^ 

jUDft^JJc4~<»<^iU'^>-^>;<iP*x/i.i?ny F4. 
8 8 8r*Mlr*-C«Sffc^ (3 9) 6. 2«*»fc. 

E0098]«^CC) :117. 2-120 
NMR (a^, CDCli ) : 7,73(d,J=8.3H2.2l0.7.28 
Cct.3=8.3tte.2H).5.07Cd.3=9-7Hz.lH),3.86 — 3.990»,1 
H> ,2 .41(S, 3H) ,1.70-1.85Cm.lH) .1.45 — l.e00n,2H). 
0 . 89(d , J«6 .6Hz , 3H) , 0 .82 (d , J=6 . 5HZ , 3H) 

(#^ff40) (L) -N-^^;l'-N- ('<>i?-n.:*' 
+t/^;l.#:::.;t/) UA.I^> (ffc^ (40) ) 
r^JRCOL-N-y^JHa^i/>l g (6. 8 Swnol) <0 

1 N ~Jkmt± V V ^ATi^fm ( 1 omi) uim^m^T 

'^>t^;u*^^2/:«?il.if?^^U n y K 0 . 9 8 2 ml ( 8 . 
SSnnol) 0X>ii>im. (1 Oml) ilN-*aWfc:^ 
hy (1 0«1> *|B|^«:?«Tt.fc. m«cB? 

0-«W?«Kl&»«*x-^A'C2@?5fe#Ufc. 4c« 

«:li««MiiLam (pH« 1 > &0i^a»ttx^iur2 

^Ct\Cj:^«mt^ i40) 0. 46 8«»/^ 
[0 09 9] NMR (*. CDCl, > : 7.30-7.4001, 
SM) ,5.10.5 .230i,2K) ,4.92(t.3=8. 3HZ,2/3H) .4.77Cdd, 3 
=a0.5Hr,4.5tte.V3l0.2.88Cs.3H).1.45 -l.ffiCHi.SH) » 

0.86— l.O50n,6H) 

>- (2S) - (l~7ti}i'^}V-2~^>iy)\y:ir^iy) 
s.^Ji'T^ K «fc^ (4 1)) 

immiV^mVfcit^ (1) Z. 0 1 fit (7. Sum 
ol) <Di^OP!j?JUA««i« (2 0 0«1) icH^i^mWTh 
yx^A.T5>7 8 4i«c| (7. 8imol). L-Cbz- 
Len-OH- h.H'X>^^23iiil (8. Snmol) *JJ: 
c^i -b Ka#5^-c>;3f hyry-;n. 18k(7. 

Fl. 7 8«(8. 5 2SiiiiDl) (D^aajt^iUA^ 

(soul) irmnrLit. Mmxcx -'mmoitm?pmi 
hy«2rAr«Ma. iMLr9i&n:ftii9r«r«vy:iSry 

;U«f^A^ri3v h4f^:7 ^ --ClWrSC iKJ:*) L - 
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iO--<>l»V) ~-fe'J(>x^;uxXf';V*m?fc (2. 
7 4» 7 5%). »64lft:xX^A# 1 . 58ff (3. 
4mo1) <D«l*7^h^fc Ka7^>ii^a! (SOnn) fcijc 

1 mmmmms^sm&icyk x o ni^anFb . iiiSTm 

1) tCtft:ll^<trf^P>'C2e«lliiIt.]|^. ««Mi«tt 

«>-«i»X?-iW*»6»tS«U*tJt?r&T>l.=t-;l.0. 
98 5 e <iR*8 7«> »6nferil/3"-4.«E 
9 0 0«ci(2. 1«»1> *jj:!yffy:t^;l'r 5>8 5 0 
mq(8. 4iiiiiol) ©i»|3|cJ^-^^>l';^;l'^^rJ^F^ ( 1 

Fiii« ( 1 oirn) =kmrvfc. 3 Q^mmmmii^mt 
(4 1) 0. 4 2 5 e i^MA 7%) 'kmimn 

CO 100] NMR COCU > :9.S6Cs.3H). 
7.25-7.%CII,ll]IO ,6.7S->6.950ll.]10 , 5.20-5.22(ni,aH> . 
S.1LCS.2H} ,4. 55-4. 590i,lH). 4.43-4. 50CB.2H} ,4.2S-4. 
3SCi,3H> 13.99^.0301,110 .3.66-3. 700».ltO ,1.4»-1.73 
Oi.3H).0.92^.95(tt,6K) 30 
Rfll: 0* 19 (JKHHMA. : »Blx?^;U 

= 1:1) 

:0. 14 (IIW««B. m^^t'^: r-b|->= 1 
0:1) 

>- (2R) - <1 -j^;U3;U~2— Oi?!!'^*) X 

^;ur3 K iit^ (42) ) 
^inf 1 kcmf^:^m'cmmm i r^sg L/t<fc^«» 
(1) ©n«)«cmiR®L-s--4>i?;u-2^xf'-r>x 

2) 0. i4 8%mtt, 

coiomnj^cc) :ii8, 8--122. 1 

NMR (5^. CDCl, ) : 9.49Cs,lH).7.2*-7.34(iB,l 
OH) ,6.72-6.79(m,3H> . 5.ai(s.2H>,S.17-.5.2O0«,2H) .4.4 
»-4.57C»,lH>.4.20-.4.28C«,aH) »3.nCs,2H) .2.88(d,3a 
5.86Hz,2H).1.48-1.7S()i.3H}.0.95Cd.3»S.97lte.6H) 
Rfll: 0. 35 (MHlMA) 

: 0. 2 5 mmmB) 

>- <2R) - Cl -si«;l'5Jl'-2- (2-7*:::^iUX SO 
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^tu^ir) ) ji^jvr^h' iit^ (4 3) ) 

<l)<0f^»){C##«2-C^JSJIt)te<fc^ (2) 3. 3 
ff^m^rffiie{tMl(4 3) 0. 57ff«tt<K!MI£ 

to 102] NMR (5", CDC 1, ) : 9.S7Cs,lH). 
7.18-7.36(»,1QH).6.90-7.00C»,1H) , 5.1S-S.20(m,1H) , 
5.10CS.2H) ,4. 4«-4. 55(p,aM>, 4.24-4.27(81.1*0,2 .77-3. 
96Cp,6H) ,l-49-1.7lC»,31D ,0.92-0.95C«.6H) 

Rfff : 0. 3 0 imfmmA) 

: 0. 2 3 (MHilMB) 

(2R) - Cl-*Jl'54.-2- <3-7«xjl.>^ 
ptfju^:*-) D x^;l.r5 F (^fc^<4 4) ) 

(1 ) Wr}«:##«3-C^fiRl,Mk#8l <3> 3. 4 

7fir^Mtr^r«asik^<44) 0. 7Qg4tmmn 

[0 10 31 NMR (*. CDCl,): 9.59<br s.l 
H) . 7 . 2ft-7 . 36Cm . SH) . 7.15-7.21Cm,2H) .6. 90-7. 00(m. 1 
K), 5.11(5, 2H),5.1&-5.20(ni,110, 4, 50-4. SSCts.lH) ,4.22 
-4.30(BI.1H).2 .95(br s,2H>.2.69(t,>7.33Hz.2tO ,2 .53 
(t . 3=7. 32tt?,2H) .1 .84-1. 94(1»,2K) ,1.48-1. 700i. 3K> ,0. 
94€d,i=6.73Hz,6H) 
Rffil: 0. 3 1 (MM^A) 

: 0. 2 8 immmmB) 

>- (2R) - CI -sI<-»W5A-2- {S-V:,i^Jlzf 
JX^^A-TSK <ffc^(4 5) ) 

mm 1 icmr^^vmmm i -r^^muitit^ 

(l)<Dit*)(c##M4r#fiSL^II;^<4) 1. 1 
3««Mt.^T«aefl:M(4 5) 0. 3l5g4:mim 

to 104) NMR (S. CDC I, ) : 9.57(s,lf0, 
7.25-7.36(iii,»0. 7.14-7. 2lOB,2H),6.77-^.9J(m,3H). 5. 
20-5 . 26Cra ,1*0 , 5 .05-5 .14(11 , 2H) , 4 . 54-4. 59Cm,lH) ,4.27 
-4. 32(B.1H) ,3 .94-3.98(fll,lf0 . 3 .61-3.6S(m,lH) ,3.41 
(t,J=6.35Hz,2H) ,2.62(t.3=7.92H2.2H),1.79-1.90(i»,2 
H) .1. a-1. 79(m, 3H) ,0.93-O.96(fli,6H) 

Rfii: 0. 18 mmmmA) 

: 0. 1 8 (jm^B) 

>- (2S) - Cl-*JUSJl'-2- (^af^^x^-S 
~-f;Uy^iW x?-;i,T3 K (4 

8) ) 

mum 1 icqir&j^'eMA i ^^t^ti 

(1) <0«0«:##«5r^t./i:^t^ (5) 1. 2 
Ov^MC^TMa^ (4 8) 0. B3 84:mmm 

[0 10 5] NMR <ff. CDCi, ) : 9.55(s.aH). 



a4) 

2S 

7. 26-? . 34(11, SH) ,7, 18CS , IH) , 6 . 97-7.05Cm.l>0 . 6. 70-6 . 
93Cm,]W> , 5 .32(5 .2H) , 5.10"S.20C«.aJO .4. 53-4 . 600B.1 
H) .4.49Cs,2H) ,4.22-4.31C«.lH) .3.97^.0S<m,lH5 ,3 .65 
-3.720R.lH}.1.5O-l.?5Cni.3H0.O.95Ct.l»4.4SHz,6H) 
Rffll: 0. 21 (jRMIiMSA) 
: 0. 2 4 (JHIS^B) 

>- <.2R) - (I -i$tA.ZJ^~Z-U7 x.:^A^jt^Jif 
^dty :ii^A.T5 F afc^ <4 7> ) 

<l> O^tO5C*M^r0j|8r^J5SLyt<fc^ (8> 1. 1 
3e^m»Tli^^fc^ (4 7) 0. I7ff*tt«!»|ft 

C0 108]NMR<^. CDC l, > : 9.44(s,lh0, 
7.21-7.41(ni,l^,6.72~«.85Cni,lK) .5.08-5.1B(»,4H> , 
4 . 46-4 . 51(m,lH) . 4 . 20^ . 3O0n . IH) .2 . 75-2 . 92Cm, 2H) .1. 
47-1. TlCit. 3H) . 0 . 95~0.95C« .6H) 
Rf»: 0. 3 2 (MNI^jiA) 

: 2 5 mwmmB) 

<II*6«P|8) L-N — ^>t?}V:t^Utt}\f^^}\,u4^^ 20 

(2R) ~ il~^}V^}[^-2~Ui?U^^UJ^jit 
^A^^vt) x.^}Vr% K «b^!» (4 8) > 

^mucmf^mrc^OkUitit^ < x ) (omx: 
##«7tr^«bfcifc^ (7) 2. 53g*mir*r« 
iwfc^c48) 0. 7 4 9^mmntvxmfc 

CO 107) NMR CDC 1, ) : 9.6a.Cs,3H). 
7.35CS, 5H) .6.89-6. 930i,ll0. 5. 12CS.2H) » 5 . 10-5.20(5 « 
IH) ,4.51-4.S70i,3iO ,4.22--4.30(n,li0 .2.92-a.960i,2 
H> .2 .42(d, >=6.MtZ,2H) ,1.28-l.a2Cn,lflHD .1.11-1.26 
(jn,4H>.0.95Cd»>»6.aQ>HE»eH> 30 

Rfff: 0. 38 m9immA) 

: 0. 2 8 (MHMiatB) 

>- (2R) - il-t-^^}U~2-UtfU^y^A^^ 

( 1 ) <DRf)^mmm&T^moftit^ <8) 2. 0 
ff^^c^rmftigKii (4 8) 0. zQg'^mmmt 

[0 1 0 81 NMR (ff. CDC 1, > : 9.62Cs,aH). 40 
7.35(5, 5H) ,6.89-«.920l,3iO , 5.12(S,2K) , 5 .10-5.20(«, 
lH>,4.55-4.60Cn.lH>. 4.32-4.41(111,110 .2.90-3.12011,3 
K>.1.95-2.05(iii,3tO .1.46-1.72 (ffl,8H> .0.9S(ci. 3-5 .26H 
Z«6H> 

Rfit: 0. 37 immmA> 

: 0. 3 2 (AiMMKB) 

V>- (2R> - Cl-*iW5A"2- (?':t7*>- 
0) ) 50 
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mum I (.cmr^i^mx^mm i v-^mLtdt^ 

(1) (Dtt*3«:##W9T^®b/t1t^ (9) 0. 9 

CO 10 93 NMR CDC 1, ) : 9.S0(s.ll0, 
7.34CS,»0 ,7.21-.7.230l.lH9 .6.a9.«.96(m,2H>,6.79^. 
830n»lH) « 5.12(5 .2H} . S.lX-5.170i.lM} ,4 .4»^. 530»,1 
l0.4.21~4.30(li,lH).3.92(S,2K),2.94Cd,3»S.76.2l0.1. 
49-1. 72Ca. 3H) .D.95(d,3-6.0eHz.6H> 

Rffi: 0. 28 ismmAy 
: 0, 1 8 immmB) 

5/>- <2R) - Cl-'^^5iP-2- (^*:?at>- 
3--f;Uj<^jP) x^jl/TS K (it^m (5 
1) ) 

(1) oH:»34c##««lior^jKt.fe4t^!ft (10) 

2. 5 7$^<<^rl6iae^b^ (5 1) 1. 4 9e«|^ 

to 1 1 0] NMR (5, CDC 1, ) : 9.49(s.lH). 
7. 26-7. 34(«,6K) . 7 .16Cs , 1>0 , 7 . 05Cd . >=4 . 93 ,1>0 . 6, 79- 
6. 91(m , S - 14-5 . 18(ns , , 5 . 12(s , 2H) , 4 . 48-4 . 52(m , 
1H>.4,20-4.30(M,IH). 3.73(5, 2H),2.a60ir S.210.1.49- 
1. 710n,3H) ,0.95(d,3=S.96Hz,6H[) 
Rftf : 0. 33 (JUNHIMA) 

: 0. 2 2 (jmHSMIB} 

(llilMl2> L-N- CI - i^>i^J^:t^i^^JU^ 
:=.Jl/> -K^y5?>-4-*4'?Kr:A) i3^5/>- (2 
R) - C 1 -Ji«il'5A~2—^>i5>W^:t> X-^JWr^ 
h-at^(52>) 

mmm i «:ii-rs>«-cN - i-<>i?}i^zt^uiuj\.^:z. 

JU) ci-f »<Dft0tt:#^«3 7t?^^tft:<b^ (3 

8 ) t^mmirr-^mLfcit-^m < i ) cwoccmiR© 

L - S ~ ^ l/i^'^U - X > X ^ jVx ;^ ^ 

0. 98 ff*ffll»T»iaibi^ (5 2) 0. 3 9ff*»| 

colli] NMR is, CDC I, ) : 9.46(s,l*0. 
7. 24-7. 36C«.10H) .6.25-6.400i.lH) , 5 . nCs ,2H) , 4 . 56- 
4 . 59(»,1H) , 4 . 42^ . 47(m , IH) , 4 , 10-4 . 2 son , 2H) , 3 . 70(d, 
3^3.27H2.2H) ,2 .74-2.910ii,4H) .2 .25-2.330i,l>0 ,1.52- 
1.82 Cm.SN) ,0.93(t, 3=5. 5aHz,6H) 

Rftt: 0. 04 (smmmA) 

: 0. 0 5 <IIW«IMB) 

ommi 3) L-N- (-<>$?A.*+j/*ji.#ji^) 

n-fv>- (2R) - Cl-*Jl'SA.-2- ii-v^lf 
>-l--{JUy^>U^*) : x^;|.T5K Ob«&(5 
3) ) 

mmmi i-c^gLvitit&mn d i. 2 5jr o. 
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(3. ^%mo\) <oifttnMj.wmt,c)mmmy 

a-fi^JU- <L) -S- C:^:?*^^-!---*;!.-^^ 

JU> J^Xi^-r^x^A'XXf^Jl^O. 9«( (4 2?«> 

it, m^tiitx:x,TA^m^ Sff <1. 68iwol)©*l 10 

0 73« <3. 3 6rw>1) ftftliL, *>#T-«<*>-^* 

0. 57 7ff%m (431^6 9%) . 
[0 1 1 21 r^P=i-JU#0. 5 5«<1. lliimjO 
t h yx^^Ur 5>0. 4 5ff (4. 4 4«wo1)€>J»7K 20 

-y£^)l?l^rxl^^\^v9%0, 708» (4. 44im» 

V y *y4.*^ Air h 7 ^ -^xmm^WRKt^ 

«(53) 0. 28 9 C«(4t47») 
CO 1 1 33 IIj^ CC) : 1 1 5. 0-126. 1 30 
W> 

NMR (ff. CDCl. ) : 9.46Cs,lH),8.Q6Cd,>7.92 

Oi,8H).6.75-6.900i»lH) .S.C8Cd,3»3.7»te.2H> >4.98-$. 
05Ci»,3H) .4.48-4. SSCm.lH) ,4,17-4.27(«,llf> ,4.17(5,2 
H) .2 .90-2.93Cai.iH) ,1.3S-1.72Cm,^ ,Q.91.^.930n,eH) 
Rfff: 0. 28 (JH^^A) 
: 0. 2 2 (MR^liB) 

(Idii0li4) L-N— -^>^^J^:^-^FV^;^#x;na-/ 
i/>-- <2R) - C 1 -s^JP5JU-2 (!^:7 3»U>-2 40 
--f;Pj<^;U) ?^:*'} X^4.T3 F ({t^!» (5 4) ) 

Jft ( 1 1) <D«Oic##«i 2r^^t.fc^l:^ (1 

2) 1. 2 6ff«M^>r«iaffc^ (54) 0. le« 

[0 114]NMR(«. CDCl. ) : 9.48Ccl,J=S.l 
WZ.IH) ,7. 71-7.iaCn,3H} .7.32-7 .49Cn.9H) ,6.S0-S.82 
(a , IH> . 5 . nCd . 3"3 . 3GKK , 2H) , S . D7-S . 18(a , 1H> . 5 . SO- 5 . 
S7(»,l}0 ,4.22-4.300n.llO .3.87Cs,2H) ,2 .87(d.3aS.0]H 
Z,2H) .1.45-^1.800i,3H>.0.93C(l, J»6.36HK,6H} 50 
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Ef0: 0. 2 9 iwmmh) 

: 0. 2 2 (JR»|^B) 

(2R) - C I -*Jl'5Jl'"2 - (2-5^00*^ 
>y;H ^rt") x?^;ur5 H {^b#Bl (5 5) ) 

(11) ®K0 3r#^U^<fc^4» (13) 

1. 24ff«m^r«l2{t^ (55) 0. 57s««» 

tOl 153lfc*[CC) : 128. 8-13 1. 9 
NMR (&. CDCU ) : 9.55Cs.lH>,7.2O.7.40Ctt,9 

H) .6.83-6.9lO>.lH} . 5.1O>S.20Cbr $, 3H) .4. S2-^.600ii, 
1H> . 4 .20-4 . 3 ■ 84Cs, 2H> ,2 . 930H- S ,2H0 ,1. 49- 
1. 73Cm,4H) ,0.95Cd.3«4.29Hz,6H) 

Rftf : 0. 3 1 iwmmK) 
: 0. 2 4 mmmkm 

(i«[]ttFiie> L-N-y^JW-N- (--t>i;;i'^+v 

:«?j|.itf::^;P) p.f»- <2R) - Cl-*JU5Jl'-2 
~ (4-i'na^>yji/^ar) ) x^^jtr? K (^fc#«l 

(56) ) 

#^«4 0-C^SSL.ft:ib^«l (4 0) 0. 9g (3. 2 
Smiol) . hyx^;l.T5>0. 326ff<3. 22tii!» 
o1) 1 -fc FP=^V-<>Xh yTi/-;l^O. 443ff 
(3. 2 2(nBol) *$J:c;f#*«l 67:-^fiRLfc<b^ 
(17) 0. 748ff (3. 2 2{TOl) (Oi'nnj^^jUA 

^ (1 oo«i) ^m.-ym^nrnkwrt^^^*^^^^ 

ViU/^^U^J^-f 5 FO. 6 84af (3. 2 2ni!io1) <Di? 
ft^HBIgG, WK«lN-%ai. MiNaHCQ. « 

Air n-v h ^ !7 -rflirr & c J: 0 L - N - j« 

(2R) - Cl-fc:Fia*W5F;i'-2- <4-*aa 
7*x;l.) Jx^^rsFl. 2ar (iR*7 596) 

[0 118} »6tl]^JJ^<t^0. 89s (1. 8m 
01) *J,i:C^F yx^jvr5>0. 13ff(7. 2 2niM> 

I) <omMVA^}V'X}^,it^^%^^m^. ( 1 Onil) {CM 

» (7. 2 2nino1) ©J|R*i>-^ Fi&fft 
(1 0ml) *aT. 3e»«:3 0i»fl|J!W^L^. 

***k:;eEafi)j»x^ji.-c3aamb3te. 

Bi*rl0 9«-i'x>S|7K^. tt«fii?M*3R^ ^ y 

•i^A^ftiR. ttffiA«i*r]|i;*:tJfe?4n.. mmkr v y 

*>A-Ctt«li^|«BETiMb/):. ^6nfc^M!i!i&vy ;^ 

e<fcMl(5 8) 0. 5 2ff«rtt4m9t6Ur^^. 
£0 1173NMR<*. CDC!, ) : 9.50(5,1*0, 
7.1S>7.400ll.9K) ,6.80^.950i,lt0. 5.10-S. 300ll,2K) ,4. 
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60-4 . 90(r» , , 4 .40-4 . 55C« ,1H) , 3 . 60-3, nC»» 2H) , 2 . 85 
(5 , 3Hr> , 2 . &0>2 . 8 SCai , 2H) , 1.60-1. flOOi, 2H> ,1 .42-1 . 60 
On ,1>0 .0 . 80-1. 05(» , »0 

Rfii: 0. 42 immmmA} 

: 0. 3 0 (ililirliB) 

immi 7) L-~N- <N-5'*-;tj5rrt./<*^*) 
a-fi/>- <2R) - Cl-*il'S>W-2- (4-»n 
ia^>yjl.?^it> ) x^Jl*T35 F <ffc^ (5 7) > 

(4 0) W»)«:#««3 8t'#J«{^3fc^fc^(3 8) 10 
l««mii»r«Kffc^(5 7) 0. 34««imAfl 

[0 118] NMR is, CDC I, ) : 9.40Cs.dHO. 
7.97Chs,1*0,7.05 -^7.45(B,9H),6.63Cbs,lH),4.SO ~ 
4.60(»,3I0,4.30 -^4.40Ciii.lH),3.60 -^S.ZSOn.ZH) ,3.1 
□ --3.30(fi,2H),1.45 ~1.8S<«,3K),O.S5 --l.lDCm»6H) 
Rf0: 0.20 (J»M?&I«A) 

: 0. 1 0 (MSB^iKB) 

(mUmi 8) L-N~ (4-^^;W>"fer>;^Jl/jJ^^ 
i^) P-f*^>- (2R> - Ci ~J^Jl'^Jl'-^2- (4- 20 

8) ) 

mmm i s *c^-r^:^tr#%flj|4 o -c^miytat^ 

(40) <?>nO K:##«3 9 V^mi^tcit^ (39) 
XK«Mlr«r«l£{l:^ (5 8) 0. 5 4««^NiA|lt 

to 1 1 93 NMR (S, CDC 1, ) : 9.37Cs,1}0, 
7. 73Cd, ^«8.2HZ.2H> . 7.20-73SC«.6IO .6.GlCd.>8.«lz. 
1*0 ,4.99Cd, J=S.flHat.3*0 ,4.2»-4.4SClB,2H0 ,3.63CS.2H> . 
2. 7O^2.900)l»2H)»2 .40Cs.3tO ,1.40^1.700i,3H} ,0.90 30 
'^1.10C«.6K) 

Rftf : 0. 33 immmA) 

r 0. 2 5 mmmmB} 

<|g|ll«19) L-N- {-<>i:^tV:t^i^:f3JU4'^:^}l^) 
:7*:;.jUr^->- (2R) - C 1 -!j<il'?Jl'-2~ 

(59) ) 

KsHiM 1 8 ia$.'r^:m'cmmmA o -c^js^ ofc^fc#«i 

(4 0) <Dft»3 {Ci^jRO (L) -N- <'<>t?;V:t»frJ^ 
:<7Jl.#^;U) :7*::.JI.T^->1 «*ffifc*r«BEffc^ 40 
(59) 0. 4K*»/fc. 

[0 1 20 3 it"^ <'C) : 12 9. 4-^13 3. 4 
NMR (*, CDC I, ) : 9.38(s,lH),7.10 ~7.41 
(ii»,14H).6.30--6.40(iii,lH),5.20 --5.30(m,lH).S.09Cs, 
2H).4.35--4.510b,2H) ,3.35 -^3.45(»,2I0 ,3.00^3.20 
OR.210.2.70 ^2.80Cm,2IO 
Rffil: 0. 3 6 (SmtmA) 

: 0. 2 4 {WmmB} 

JV) -/<U>- <2R) - CI -*;U3;t-2- <4- SO 
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pViU^^i^jV^f'it) ) x^;l.T2 F (^fc-^^ (8 
0) ) 

mmm i e ^m'r^i3mvmmm4 o (^y^ffc^^ 

(4 0) CDf^»)K:f»JS«>L-N- (•-t>j;>jl.:t*5^*4' 

iKr^;i') y > 1 g %mi^xmmt^ ( e o ) o . i 

[0 12n»^(t:) : 126. 2-^12 8. 7 
NMR (A. CDCl, ) : 9.S2(s,1H).7.20'^7.4S 
Oi.SH),6.60 -'6.7S(»,1I0,5.2S '^5.350i,llO.5.11Cs, 
2H).4.»)-^4.610l.]lO.4.OO '^4.l5(ll.3f0.3.68Cs,2lO > 
2.7S^2.90<!™i,2IO.2.M '^2.2S0ii.JM),O,90 -l.OSOi.S 
H) 

Rfii: 0. 36 ismmmA) 

: 0, 2 1 (wmmmB) 

imtim2 1) L-N- (^l^i;^}V:t^UiJ}Um^iV} 
Cl>f2x>- <2R) - tl ~^J}^3^JV~Z~ (4-*'^ 
n-^>i?;U) ^^f) x^;UT^ F <ft^ (61)) 

^miQn^muftit^in) 4s in. 2 6 

nniol) 4i}J;C^F l/x^A'T 5> 1 . 7 4» <17. 2 8 

rmoi) <o^via^^j\^M.im <2 0 0fm) tc^K^^frFL 

-N- i^l^iyM'^i^tfJV^^Jl) ti4iy> N-fc 
Fa=t^t';^i'i/>-<5 Fx^^^A^e. 25« (17. 2 

•>Ai?fgj!i«jiurr?«»o. r;P3-JH*r*i (l) 

-N- (^>£?Jt*4'VJirJl'iK^it) P-/2x>-' (2 
R) - C 1 -t Fo+V>^>w-2~ (4-*na^> 
i»W**) ) X^Jl^rs F7. 8 9(9490 
»6nfc±IBT-»U=i-JW*7. 8ff (16. 2dinDl) 
4»4:C^Fyx^jUTS>6. 5 7 « ( 8 5nwl) CE>«|* 
^y^ii';^;Uxt«4'^ FiM ( l 0 OnD ec^MirFH 
iiffc>f4-'>tr»;i»3>3^t':»^xi 0, 34«(85 

nmol) (Dflt^i^ji^)U:^Jl^^=¥iyf'mm (3 Oml) 

rvft, 3 o^mmmt. sjED^^^jc^arg^x 

^JU-CSSftlUL/c. -^i^tr^tWAMI^l 0&6-i'x> 

y ^ --cnmi^ismit-mi (81)2. 4 k ^Uit, 

[0 1 2 2] WL^ (*C) : 1 1 8. 0-130. 7 (^ 
M) 

NMR (5. CDC I, ) : 9.52C<1.3^4.88H2.1*0,7.22 
«7.330i,10H),6.83-6.9l(»,1H) .5.11Cd,J=2.33H2.3H) , 
4. SO-4. 59C», IM) ,4 . 23-4 . 3O0»l. 110 . 3 . 67Cs , 2H) .2 . 85C<I, 
3b4.9gitr,2H),l.«^1.72Cli,3H) ,0.94-0.96(11,00 
Rftt: 0. 25 (jmmA) 
: 0. 1 9 (MNmiB) 

(IDNI0I2 2) L-N--<>yA':t^rV*JtsiCirt.a^ 
V>- (2R) - Cl'-*^5-»I/-2- iZ-9xxn^ 
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^:r3 cn^iUTS F <{k^ <6 2) ) 

«l <i 8) «>f^OK:##«Hi bv^mvfcitm il 
5)3. 0«*mi.>'C«IB<fci&« (6 2) O. 6 8ff«r 

iOlZ^im^iX^y :97. 6-103. 3 
NMR CDCl, ) : 9.S3Cs,3H>.7.16^7.34C«.9 

H> ,6.M-6.900i,lH|> .S.llCs ,2H> ,S.li:^5.17Cm,lH0 ,4 . 50 
-4.600i,3H) .4.20-4. SOOn.IH) .3.68CS.2IO .2 .«^2.33 
C|i,2»0.1«4»-1.76C».3l0,O.94-O.97Cn.a0 10 

Rfii: 0. 25 immmA) 
: 0. 18 (mmmny 

(2R) - tl-M^J)^~2~ i2~yA'tn 
•<>S?Jl/) f-t^ X^Jl.T5 F (^1:^ (83)) 

<ie) im*)^0^mi 4v^^bfcit^m ii 4) 

8. 7fir«rflltvr«$»^fc^ (6 3) 2. 7 5g*# 
ft, 

[0 1 24 3 at^ ("C) : 1 1 0. 1 8, 3 20 

NMR CDClj ) : 9.54€s,lH).7.08-7.34C«,7 
H),7.{2-7.12Cm,2H),6.83Cbr S,1H> ,5.aiCs,3H) ,4.50- 
4 . 60C«.1H) ,4 . 2&-4. 30Cm ,1H) , 3 . 75(d . Js2 . 93Kz , 2H) . 2 . 9 
3Cd, 3=5 .48H2 , 2H) , 1 . 50-1 . 75Cii, 3H) ,0 . 95(d, 3=6.1SHz ,6 
H) 

Rfit: 0. 30 (M»;iM»A) 
: 0. 2 2 OnmiiB) 

<IEftM2 4) L~N— ^>y.il.=r'l'V*r;l'#-JUa-f 
i'>- (2R) - Cl-*>U5.rt^-2- O-^J^.:*-!! 
-^>e^*) ^^f) x.^J\,T^r (it^ (6 4) ) 30 

imi2 1 «d»-r^3M-c#%« 1 6r^j«L,te^t^ 
(18) <0MK:mmmi iv^^Litit^ (17) 
6. 5«*Mt.>T«lfilfc^ (8 4) 0. 37«*» 

to 125] la^ CC) : 1 1 1. 8-116. 6 
NMR CDCl, ) : 9.S3CS.1H), 7.24-7. 34(ra, 6 

H) ,7. C36(t, 3=^.l«te,lH> ,6.95(t, 3=«.96H2,1H) ,6.81-6. 
a7Cm,lH) ,5.11Cs ,3H) ,4. SO-4. 59(b,1H) »4.21-4.3O0n,l 
H> . 3 . 70(s , 7H) , 2 .S7(cl, 3=5 . 37Hz ,2H> ,1.45-1. 73Clll,3H> , 
0.94-0.97C»,6H> 40 

RfH: 0. 2 3 immimmA} 
: 0. 1 8 mmmmB) 

(2R) - C 1 -^J^SJl'-2- 

^>i^)\^y ^4-3 x^jur 5 K (ft^» <8 5) ) 
!niiM2 1 icmr^-mvitmmi ev^&LVititi^ 

(18) a}f^O(C#«Al 8t*dJiSt.A:{l:^(18) 
B. 46 9«ffitr'r«IKfkiM(B5) 0. 8ff«m 

[0128]«|j^(X;> :7 1. 2-78. 3 50 
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NMR is, CDCl, ) : 9,52Ccl.3=S.37H2,lH).7.25 
-7 . 34(11, 7H) ,6.95-7 .07(», 2H) , 6. SZ-e . 90(l»,lH) , 5 .H- 
5.20(m,3H) ,4.5O-4.6O0i»,31i) ,4.20-4.30(ni,aH) .3^69Cs. 
2H) ,2 .8O-2.900l,2H) ,1.49-1. 73Cli.3H} ,0.95€d,3»4..12H 
z.SH) 

Rffi: 0.2 5 immmA} 
: 0. 2 0 nmmmB) 

(2R) - C 1 -*JW5Jl'-2- (2-y 
-Oi^Jt) ^+5 x?^il.r 5 K (ft#«i (68)) 

mumz I tcmr^:»m:mmm 1 7 ng^sELftiftiMii 

(17) ©ftD«C#«|f|l < 1 9 ) 
5. 0««ffiUr«He<bM (6 8) 0. 8 8ff««| 

E0 12 7]ii^(*C) : 1 10. 8-12 0. 2 
NMR CDCl, ) : 9. 51Cs, 110.7. 22-7. 340b, 7 
K) . 6 . 85-6 . 97(in , 2K> , 6 . 80-6 . SSCn.UO » 5 . 15-5 . 25(111,1 
H> , S.nCs.ZH) ,4.51-4. 59(B!,1H> ,4. 22-4.28(iii,lH) ,3.83 
(s , »f) . 3 .SSCd. 3=5 .42HZ.1H) , 3 . 74(€l, 3=5 . 7Hz, 3*0 ,2 .91 
Cd , 3=^5 . S6HZ , 2H) ,1 . 42-1 . 74C«. 3H) ,0 .93-0.96Cli ,6H) 

Rfii: 0.2 7 immmA} 

: 0. 2 0 (JUffl^B) 

immmZ 7 ) L - NT -^>i?;P:r^^ V*JUi?::iJba ^ 
(2R) - CI -^jV^)V~'2- (3-M F+V 
^>t?Jl) x^JbTS F (ffc^ (6 7)) 

^0112 1 icmrhifsmvi^m 1 er^^EL/tft^ 

(18) ©«0«:###I2 0-CdJ«Lrfc<t^ (20) 

3. 4 1 K^mtr^rmkMl (87)0. 7 1 
fc. 

[0 12 8l»b#ECC) : 1 13. 8-117. 8 
NMR {&, CDCl, ) : 9.50Cs,lH).7.2O-7.340a,6 
H),6.7&^.9O0l,4H) ,4.49^.53Cn,lH) ,4.23-4. 30<n,l 
HD . 3 . 80Cs . 3H) . 3 .68Cs ,2H) , 2 . 88Cd, 3»5 . 7SHBE ,210 .1. 50- 
1.75<ii. 3H) ,0.95(d,3=:5.97HZ,6H) 

Rffil: 0. 25 immmmA} 

: O. 1 g (»Bft^&) 

t/>- (2R) - C 1 -!j«Jl/5A'-2- (4-> F'^'i^ 

■^>yji.) x^jvts f (4b^ (8 8)) 
M992 1 ^mr^-nmT0^m i Q-v-^mutcit^m 

( 1 8) ©ft05C##fl2 ir^fllLfc^t^ (2 1) 

4. 5 4er«Mt.'r«efkMl (6 8) 0. 1 3 

CO 1 29] NMR <S, CDCl, ) : 9.45(br s,X 
H) ,7.30-7.3S(ni, 5H),7,22Cd,3«8.57Hz.2H) ,6.85(d,3=7. 
54HZ,2H) ,6.76-6.890n,liO , S.ll(s,2H) ,5.08-5 .ISOii.l 
K) .4.45-4. 52CBI,1H) . 4.20-4. 30(i!i,lH) , 3. 79CS. 3H) ,2 . 78 
-2.89(|n.2HD,1.46-1.850n.310,0.d4Cd,3»5.86Hz,6H) 
Rf«: 0. 19 (jRUHftiaRA) 

: 0. 2 8 immmB) 
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(2R) " C 1 -*^JU5JI/-2 -3-:^ ht2-<> 
t^A^) ^ir^ X^^iPTS h" iit^ (8 9) ) 

(16) «C##«2 2r^^Cfc<fc^® (22) 
4. 18ff€!ffil»r«l2fk^ (69) 0. 37k«9 

CO l3 0}Mlf^(iC) : 7 2. 9-^10 4. 9 
K) 

NMR CDCl* ) : 9.S6<d.J«6.9Stte.3H).8.21 10 
C$,lH},8.13Cd(i, 3»3 7.22HZ410 .7.65Cd, W.43H 
^ .7.45-7. S20». atO . 7 .33Cd,3»4,3HE,5H) ie.9!l-7,070». 
an) . 5.20Cd. J»7. 70lte.aH>; S .llCd,3»5 .4»iz,2H) ,4.S3- 
4. 59Cm.UO ,4.20-4. 350ii»lH) » 3 .S0(s.2H>,2.«)-2 .950i, 
2H) ,1. Sl-l.S0<Bl,3H) ,0.95<d, 3=5 .68HZ,€H) 
Rf«: 0. 1 7 (M»?^A> 
: 0. 1 7 <®M^«dlB) 

(1116013 0) L-N-^>i^;U3f#i^35fJW^:=.A'Ta'f 
(2R) - CI -?^JU*;U-2- (4-^ha-< 
>y;W) Jt^JbT^ K (ffc-^ (7 0)) 20 

(16) (DKO «:##«2 (23) 
2. 17ir«:m»r»K<t^(7 0) 0. 

[0 13 1] NMR (5. CDC 1, ) : 9.56Cs,1>H5. 
8, 15-4. 20<ii, 2*0 , 7 . 47-7 . SlCm . 2H) . 7 , 30-7 . 34(m , 5H) , 6 . 
84-7 .00Cni.3H) ,S.05-5.15Cm.3H} ,4. 53-4.€O0i.llO ,4.20 
•-4.30<jni,lH) ,3.79Cs.2H) ,2 .87Cd.3«5.26Hz.2»0 ,1-49-1. 
7SCn,3H> ,0.94-«.97Cin,6H} 

Rffll: 0. 1 5 {HHjl»MIA> 30 
: 0. 15 (JKniSMlB) 

(im«3 1) L-N-~•^>^^J^3^*^^it;/^^K:^.i^taY 

(2 S) - CI ~*JW5JW"-3-7x^;V4"'1' 
U) 'J'ai^tVT 3 F Utam (71)) 

(18) <omic0nm2 5 -c^i^i^feffc^^gi (24) 

0. 5 2ff€Ml»r«»2<b'^ (7 1) 0. 52ff*tt 

CO 1 32 3 NMR (a. CDC 1, ) : 9.64Cs,aH), 
7,24-7. 33C«,»0r6. 82-6. 98Cm,3H>, 4. 95-5. 15Cm,3H), 4. 40 
55-4. 59(m, 1^0, 4.20-4. 300il,lH) ,3.95~4.10Ciii,2H) .2.27 
-5 . 53(in,2H) A.4S-1. 72Cin, 3K) ,0.92Ct,3«6.24lte.6H> 

Rfft: 0. 26 mmm^A) 
: 0. 19 (mm^msy 

(mums 2) L-N-'^>*^)Ut^*yfjJPjii:^J\^a^ 
<2S) - Cl-*J^5JU-3-V*i:.Jl'^*) 
-^otjvrsp «fc^(72> ) 
mm iKqit-^^areiMtMi et?^fSU^{bM 

(18) Oftl9(C##«f2 5T«JjKbft:^tM» (2 5) 
0. 8 7ff%mC^r«efllM <7 2) 0. 4 2««rtt 50 
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[0 1 3 3 3 NMR (5. CDC 1, ) : 9.S2(d.i=6.2 
4Hz,lH) ,7.12-7. 38(ni,lflH) , 6. 71-6.86C»,1H) ,5-14-^5.16 
(d»3=6.95H2»ltO ,S.10(s,2K) ,4. 51-4. 59Cni,3H) .4.20-4. 
25Cm.lH) .2.91-2.96CBI.2H) .2.25-2.3S(«,lH) ,1.85-2.00 
Os.ltO *1.4S-1. 72<lll, 3K) .0. Se-0.960B,6H> 

Rfff : 0. 3 1 immmA) 

: 0. 2 4 (JKIWMB) 

immm 33) l - n -'<>i?jt*+»/:(!j jtiK-^m 

<2S) - Cl-dtJl'iJW-Z- <2-iraat 
>J?>W) ^h'^^V) X^X^TS F <{t^ <7 3) ) 

mmz 1 tcqiT&:^£g7#«« 1 Qxami^itib^m 

(16) ic##«2 etr^^ufcffc^ (26) 
0. 5 5ff*mt*TIRaB4l:^ (7 3) 0. 5 0ff%tt 

[0 1341 NMR is, CDC 1, ) : 9.61(5. IH), 
7.23-7. 36(»»9H) ,6.80-«.93C»,lH), 5.09-5.17Cm,3H) ,4. 
SS~4.63(m,3H> .4.25-4. 35(m.lH) ,4-08-4.160»,lH) .3.75 
-3. 790ii,lH) ,1.49-1. 71C«.3H) .0.9e-0.960i,6H) 

Rf tt: 0. 3 1 mmmmA) 

: 0. 2 4 (SiPS^B) 

immmSA} L-N-'-«>y;l':*-4^'>3^JU#-JHa-f 
»~ (2S) - il - i2-yJV:tU 

:7*jijl.) T'Pt'^PT? K ((tl^ (7 4) ) 

^912 1 K:0IT«3^^:C##0i| 1 6-e^g)Sbft:<t-^«i 

(16) ©Ro jc#^«2 yT^-amLfcit^m < 2 7 ) 
0. 6gff«mir»riieib^ (7 4) 0. 66««tt 
mint Lxmtt. 

to 135] NMR is, CDC1« ) : 9.65<s,]H>, 
7.28-7. 37(B, StO ,7,02-7.1O<i[i,3H).6.88-6. WC«i,2H|) ,S. 
30-5.32 (fli.aiO , S.06CS.2H) ,4,S7-4.61CB.a«) .4.22-4.30 
On.lH>,4.0S-4.130R,2H) .2 . 32-2 . 50(fli,2H> .1.50-1.72 
On, 3H). 0.91-0. 95(111. ao 

Rftt: 0. 26 immmmA) 
: 0. 19 immmB) 

(2 S) - C 1 -5j«JU3;l'-3- (3~^^I/:ta 
:7*.=.JU) it'^^i^D ::^Pl:^Jl/TS K (ffc^ (7 5) ) 
^W2 1 «:»r*:?^^-C##«l 6r^fiSLfc{fc^!8i 
(10) CDf^»)tC##«2 8r^iaEUfc^fc-^«l (2 8 ) 
0. 2 7«*«l^r«Rfb^ (7 5) 0. 06»*tt 

memt vxnii^ 

CO 1 3 8] NMR CDCI. ) : 9.64Cs,3H), 
7. 30-7. 35Cm,5H) ,7.20(q,3=8.25Hz,lH) .6. 81-6. 880b. 1 
H) ,6. 54-6.70C»,3H), 5.05-5.12(m,3H) .4. 56-4.63(81,1 
K) ,4.17-4.27(ai,aH) ,3.96-4.04(m,2H) ,2.27-2 . 540».2 
H) .1.45-1. ?5Cm. 3K) .0.88-0.95(iii,6H> 

Rftt: 0. 25 iwmmAy 
: o< 19 immmB) 
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*::uA'> ir^'^^ t/at^JPT? K iit-^^ (7 6) ) 

(16) <DftO«C«f«2 9r^^Ufc<t^ (29) 
1. 05g%ffil.*r«B<t^ (78) 0. 4 1g*» 
fc. 

[0 13 7Mi^CC) : 107. 1 1. 3 

NMR ia, CDCl. ) : 9.7OCs,llO,7.3»-7.390Rt5 
H) ,7.10-7. 23(at,2IO >7.06-7.09Cn.llO .6.85-6.9401,2 
H>,S.17>-S.19C«,aiO,S.07Cs»2t0,4.60~4.64Cii,]l0,4.26 10 
-4.290i,3IO»4.O6-4.1O0ii.2H>,2 .42-2 .460ii.2H> .1.45- 
1.7SC«,^ .O.9(M».980l«6IO 

Rfit: 0. 27 (mmmA) 

: 0. 2 0 (jllR!;fi^B) 

J/^- (2S) - Cl-MZ)U~3~ O-ifUxiy 
>^cifcrjt.T5 F iit^ (7 7) ) 

^#12 1 y:mr^:mT^m i e r^^i/^ft:^ 

(18) COftO(C#«M3 0-e^^L^lfe^ (3 0) 

1. 0 7ff*Mi>r«{i2<fc^ (7 7) 0. 42 e^m 20 

CO 13 8] NMR (a. CDCl, ) : 9.63(s.]J1). 
7.28^7. 35(«,6H) ,7.17(t , D=8.igHz.lH> .6.92-^.950n,l 
hO , 6 . 8S(S , , 6 . 72 (d , 3:=8 . 31Hz ,1H) , 5 .03-5 .ISCm . 3H) , 
4. 56-4. 59C»,aK) ,4.16-4 . 22Cr», IH) , 3 .93-4 . 03(m,2H) ,2 . 
25-2 .53(111, 2H> ,1.47-1. 70C«,3H> ,0.91~0.95(«.6H) 

Rfii: 0. 28 ijmmtA) 

:0. 2 7 (m»lliB) 

5^>- <2S> - Cl-^ASn.-S-^^yJt'^*) 30 
:^ntrjl.T?F (ft^C7 8) ) 

(18) fiDf%9tC#««lf3 1 T'^taiyltitmi (31) 
1 . 9 (78) 0. 8 

[013911*^ CO :72. 8-81. 8 

NMR is, CDC 1, ) : 9.49Cd,J=5.76HZ,lH).7.24 
-7.330b,10H) ,6.67-6,i»Cni,lH) ,5.14-5 .ISCw.lfO .5,10 
Cs, 2H>,4.55-4.64Cia,lH), 4.15-4. 21Cin,lH) .3.66Cs,2H) , 
2. 39-2.43C«.2H) .2 .11-2 .20Cm,l*0 .1.82-1.90CI1I.1I0 .1. 
47-1.69Cffi,3K).0-92-O.950ll,6»0 40 

Rfis: 0. 52 ismmmA) 
: 0. 2 5 mmmmB) 

»- <2S) - C 1 -^A^%A,-Zt iZ--yjl^*xi 
-<>yjw) ^^atrj^TS F <(fc^ (79) ) 
IIMIM2 1 Mir^^-eMM 1 6 r^fiSi/ftifklM 
(16) <om k:#*«3 2 fc<b«i (32) 
1. 6e«m<r't:limMr<7g) l. 3g«rnift:. 
C0 140}ttj3(t]) :9 9. e-'-lOI. 0 
NMR (ff. CDCl, ) : 9.54(5,311), 7.19.7.37(«.7 SO 
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H> ,6.67-6.69(m,1H) , 5.11(S .2H) , 5.ia-5.15(m,110 ,4. 50 
~4. 540«.3>0.4.1S-4.23(«,l>f) ,3 . 70(S,2H) ,2 .45-2 .48 
Cm, 2H), 2 .18-2 . 30<m,2H) , 1.86-1. 97 (Bi,2H) ,1.48-1.72 
On , 3H) , 0. 9SCdJ^ . 24Hz , 6H) 

Rftf : 0. 5 1 imsmmA) 

: 0. 2 4 (jKn»»«i&> 

(3iai«4 0) L-N— ^>y***5/*^l/jK::^Jl'a-f 
(2S) - Cl-*>l'5Jl'-3 (2-i'l3P^> 

yat-iurs F (fl:^ (80) ) 

(16) <mn «:##«3 3 tr#jabfc<k^ (33) 
1. 2 8«^»r«n2f&^(8 0) 0. 72ff4rme 

[0 14 1} NMR CDCl, ) : 9.53Cd.3«6.4 
ette,lH>,7. 30-7. 38C»,7H) , 7 .16-7 .250ii.2H> ,6.73-6. 75 

(m , IH) , 5 . 20(d , 3=7 . aiJte , IH) , S . 10(5 , 2H) , 4 . 47-4 . 53 C» , 
3>0 , 4 .18-4 . 24CB ,1H> . 3 . SOCs , 2H) . 2 . 47-2 . 52 (m . 2H) . 2 .1 
6-2 .24Cm.3ID ,l-S8-l-94(m,3>0 .1.48~1.68(«,3H>,a.92- 

0. 94(ffl,6H) 

Rf IB: 0. 29 (SW^A) 
: 0. 2 6 (MNI^B) 

(^ii0ll4 1 ) L-N-'^>i^;l/:*-^5/*;i'#-;uci-f 
V>- (2S) - C 1 "'i'Jl'SJl'-a (2-7JU*a-? 
x::^jb) :^at:ji.r5 K (ffc^ (8 1)) 

ii£iiN2 1 ^mri>~fjmvmnm i et* ^fisufcife^w 

(18) ©no K:#««3 4-C^^L/t<fc^!8! (34) 

1. 3Sff^mir'r«»efi:#tll(8 1) 0. 96ff«IA 

[0 142] NMR (^. CDCl, ) : 9.S4Cd.>«.7 
3.110 .7.31-7.400r,5H)>7.22-7.290>.2H> .7.03-7.12 Or. 
llO,5.17Cd.3==7.aiHz,3H>. 5.11(5,110,4. S5-4.60Cm.l 
to . 4 .20-4 . 30Cm,lH} ,2 .89-2 .94Cn,2H> ,2 . 10-2 . 2O0ii,l 
H) .1.84-1. 95(ffl,lH) .1.49ol.73Cn,3K) .0.93-«.g6Cfli.€IO 
Rffll: 0.42 (UmidlffA) 

: 0. 4 0 (8l»i»«|B) 

(^a««4 2) L-N-^>S?JU:*'=^'S>'*jUiKx;PP^ 

i^>- (2S) - C 1 -*;t'5Ji'-3 (2-i'aa7x 
r.;l.) ^i^-J !?^Dfc^JUT5 F (ffc^ (8 2) ) 

1 «ci»-r5:^^riMfini 1 6r-^^o/t^k^«r 

(16) ©ftO tC##l«3 5 r^^L.yt{fc^«| (35) 
1. 2 5 ff*ffll**-C«Saffc^ (8 2) 0. 58ff*» 
^. 

[0 14 31 Bki^ CC) : 109. 5-14 9. 0 
») 

NMR (5. C DC 1 . ) : 9.54(s,lH>,7.12-7.40C«,9 
to ,6.62-6.fl5(m.lH) . 5 .0&.5.1SOt,3H) »4. 54-4.6O0ii,l 
H) *4.21^.2S0il*llO .2 .94.3.000b,2IO ,2.27-3.40(01,1 
H) ,1.90>2 .a2(n,l}0»1.49-1.71(ii,3K) ,0.93-0.9SOii,6H) 

Rf«: 0. 27 iwammh) 

10. 21 (jSHMB) 
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j^>- <2S) - CI -*JU5JW"3 <4-i?an'7:£ 
^n.) ^4-) :/Gtr;i/T5 K (^fc-^ (8 3) ) 

(18) <?>ftOK#^ff3 6r^fiSOfdl:^ (30) 

[0 1443 NMR(ff. CDC I, ) : 9,.52Ccl,i.7.2 
IHz.lfO >7-32<S. SH) f 7.25(S,4H) .6.72-6.900i.lH) .5 ,14 
-5.170i;lH>.S.lJ0Cd.3»4.S8HK«2K),4.S3-4.6O0l,llO ,4. 10 
13k4.250R»3H} .2 .8a.2 .9Ktt»2H).2.2O>2.35Cn,3>0 .1.82 
-1. 98<jR.lH> .1 . 4S-1. 68(111, 3H) « 0. ^O.SSOi.CH) 
Rftt: 0. 30 (Jil0il^A) 

: 0. 3 0 mmmmB) 

i^hlmahori (J. Biochem. 90. 23 
3-240 (1981)) ©:^^£6C€e-^rg^ffi«L, 

1 0 1 4 5 ] mtJJW^^ >^CD»J5£ttY o s h i m u 20 
ra (J. Biol. Ch em. 258. 8883-8 
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88 9 (1 98 3) ) mo-^iCU-jXn-otc. W^. 
4Hi7^-(:ymmo, 0 5ml. 5 0 mMV;^^^ >^?|g 
0. OSisl. :)t7JW'{>f >:^^«0. 0 5«1. nm^kO. 0 
2 5ml«iyilliS« ( 1 OHi^jt ^iW;^ A'Si?:^*^/ K» 

^) 0. o2&mm^zoomM'i^i^v--}vmmmm 

jft(pH7. S) 0. 2 5«l«r^tr«#««3 0'Cr35» 

y ^nag|Efll!a7Mr5>4iO^»«^««rR o s s <hS c 
hatz (Anal. Biochem. 54. 304- 

306 (1973) > (mmc^-^xmniv. wem 

(a) *^a>?fc. |3|llftClS[|«|«g«<Dftt>0«:i 0!H»i? 

(b) ^mi^Lfc. f}}Vj^^>mmmt. ^xac (b- 

a) /b) X 1 oOCCJcOttJItt. S0%m.m^-M9tJ: 
to 146] 

tan 
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[0 147] (wmmz) ivi>mmmmnmff>mm 

orniCross (J. Phystol. les. 1 
78-195(1963)) <D:/^^56{C«£ot:1f o/c. 0 

/tu ia^fc. 2ooxg, 20U ib^mm^^mv 
±.m<D»mm&m mr. pnptmt) ^ntc, p 

RP{*. (B**«: MEK-4 15 

0) ^MMfilK^i^b. iMt^AiOSSxio* « 
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[0 15 13 (Kil«3) *;w<^>m<D>^ia'rr- 

mh*J':^iy>mm^Wmx. Aoya^i (J. Ant 
i b i o t i c s. 2 2. 5 5 8-^5 8 8 (1969) 

(0 1 5 2] 2M3^-lf'/>IMO. Sail, SOmMiftft 

A^/PJ^^AO. 05«1, «iyi»«(109€£^^5^;l^X 

0mM^^Wmmt(pn7, 4) 0. 25m1*^rtf»^ 

:/v>^j«*m-c^*«J6l/fc, 3 7*0. SOiJJ'M 
J^Lfc^. K 7 N3i*3R» 1 rril4emr;Sf£*f!»il: 
l/fc. e0 5^fffl^a'C]fiJ[aL-/ta. 3. OOOnan. 1 
0^«JMH:v»lllbfcSLki*©2 8 0 n nKDflRjfe* < a > 

«raBSL3te, h y '^u>mmmir^^ c ( b - a ) / 

b) xioO«cJ:0lt»Ufc. 
to lS33^«trami/fc^k^ (8 1) . (8 

[01541 i.^ftlOitmih 1 o-M©jMrca»8f 



CO 15 53® taa-4^^r'y:/2^>tg14c0«ijj£ 
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^0. lisl. fl^O. 2Sm\ ULWSmmUQH 

0. OSmiao^lOOmMhU;^ 
(pH7. 8)0. Sml^^tfm^m^ZBV 

> (a»>f:7'~ll) *»P^t:]K^*W»&U. ff^tC2 5X: 
-C<D4 0 5 ™©«bfeflt<0*t?ia«:»^«:8H3£Or 1 f^m 

^*3 0W(^m<^itm (a) ^i^k:, mkm 
mm<o 1 ^faj^ o cDSbtao^ffcip ( b ) ^wmoft, 

a-^^h^J^^mmmiSi^X^i (b^a)/b) x 
l0 0«C<l:Dimu 5 0Mrai»8Oi«4Jt CIC..3 
*:^PK»httJ:D»mLfc. ltttil/-C^tPPFl-l 
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® AidafiycfadarivaHvee wRh a spedle calpain MUbitfeig activity and a platelet ag g rega t to n inhibittng aiect witli 
^ fomtula (I) or formula (II): 

Q CHO 

O Z-C0NH-CH-(CH2)^-R'^ (I) 

lO 

O wherein R* represents an aromatic hydrocarbon group, a heterocyclic group, or a group ol -X-Fl' in which X 
|. represents O. -SifiU' (m » 0. 1 . or 2), and represents an aromatic hydrocsrbcm group, a iietarocydic group. 
Ill or an alkyi group; Z represents R*-Y- or ffO-CH(FP>- in wWch Y represents a 3- to 7-memberad nitrogan- 
comainlng sakjratad heterocyclic group, or a singia cyclic saatrated hydrocwbon group. repreaema m dkyi 
group, an atkenyl group, an alkynyi groups an acyl group, a sulfonyl group, an alhoxycarbonyl group, a 



nankXwOKfUK) 



EP0S»33SA2 



cnrbamoyi group, or a ihiocarbamoyi Qroup, represent hydroQan. an alkyl group, or an aromatic hydrocartxjn 
group, and RF ropraaents an acyl group, a cafbamoyi group, a ttiiocaitamoyl group, or an atkyt group; and n ia 
ah integer of 1 to 5. 

r^rS CHO 

10 * ' * 7 

R-^^-^H-CH-CONH-CH- ( CH^ ) ^^-X-H ' ( II ) 

wheroin 1^. f^, FP. and ara definad in Ilia spacificatiQn. 



EP0520 336A2 



BACtCQHOUtm or THg IWVEHnON 



0 The presMit bwentlon relatM lo aldeiiydo dorivatfvos wMch sorve as calpain tnWbltors hKMng a non* 
natural amino wad stmt^tm, and mora |»irticu(arly to akfahyde darivailves witli a specific caipabi inhi>Hing 
inhibitory affect on tfie activity ol calpain) and a pitfotet-aQgregation inMbHng effect for 
incfeaaing the curative effact ol iachemic diaeasea. 



Caipein is a profiec%tic anzyma (c^lolfie F»otBaae} wfUch can to ffiirtivsted by ttia cirfqium ion. and is 
widely pieaent in the ceils of vital tissues. C^patn is icnown to have physiologicai roles such as the 
MilodUtfysie of tisatiae vrtioae aubstftfaa aie, for tnatanc^ myoprotaln, zyifK^prolaln, leceplor protein and 
19 cyHMMcafaton protain* the acHvattoo of an inactSvatsd enat^^ne KMcuraor* and intsraceiltriar processing as 
described in Trends in Phannacological Sckince Vd. 11, 139(1990). 

K Is reported 9aA ttie abnormal accetoration of the erotyme ^::tlvity of catpain in vivo may cause 
bivetairaNt dteeasaa auch as bSBfienric diseases, inftammatton. progre^fve muscular dystrophy, cadaract. 
hj^xAnmunltya and eaaanlial hypertansion. — 
» tt IS consldsred M in ischemic cfiseeses, calpain is sufficiantly activated by the increase in the amount 
of the caidum ion in the celts during ischemia to cause cetiuiar impairment and necrosis. 

Conver^tfonal remediiMi sudi ischen^ diseases are calcium antagoists and /l-btoclom ^nAtkAi have a 
vaaodttatlon affect. However these ramacies are not effective for curfaig andAif prophyaxia of the <»Hu\ar 
• impairment and necrosis In Ischemic ifiseases. 

25 Calpain inhibitors are ttierBfora conslderad to be useful as rsmeedies for such inveterate diseases. 
Conv^itfonatty known C£dp^n fr^bHoni an» cx)mp(»jnds with a p^3tide structure, such as compcHjnds witti a 
cSpeptide structure as disclosed in Jape»ese t.aidOpen Patent Appfeatlons 1>1212$7, 2>26ai45. and 
«toumal of Medidnd Chemistry 33. 11 (1990). compounds with a tripeptfde structure as disclosed in 
Japanese Leid-Open Patent Applications 56-116616, 60-^990. and 61-103897. compounds with a tetrapep- 

30 tide atnictura as disclosed in >lapanese Laid-open Patent Application S8-198453, and compounds with a 
pentENPteptide struchire » disdoeed in Japai^ssa Lald-Open Patent Appflcation 61-1(^00. 

However, the above-m^oned 4»Mfnpounds vi^lch have capatHIHy of inhibiting the calp^n activity do not 
have satisfactory effedis in the treatment of the invetente diseases. Tliis la becauae each of the above 
compounds has a natural amino acid stnjctufo therein and can be cieaved by the proteolytic enzyme In 

99 vivo. 

Furtiiermore. tlie fblkmHkiig ccnnpoiaKts are convenSofmHy laiownii as calpain irrtribHSois: afWixy sucdnic 
add dariMHivee (J- Biochem.. 67.339(1980}), piperazine derivalives (Japanese tjddOpen Patent Applica- 
tfons $7-169478, S8>1 26879. and 63-25575), aminoaldehyde derivatives (Japanese IwaidOpen Patent Ap- 
plications 81-103997. 1>12157, and 2-268145), and aminoaMehyde derivathres and amino ketone derivatives 

40 (Japanese Laid-open Patent Appltcation 2-256654). Of these compounds* the piperazine derhofives are 
retorted to have a myocanSum proteciino eliecL it ia thwefore conaidefed 0iat such piperazine derivattvee 
may prot)ably be used as remedtoe for ischemic cSseeses. However, those piperazine derivatives do not 
twva a sufficient myocardium protection effect and a calpain inWbHing effect for uaa ae remedieB for 
ischemic diseases. The compounds other ttian the piperazine derivatives cannot t>e used s a fe fa ctorily as 

48 remedlea fdr ischemic diseases although they heve a calpate Inhibiting affect. 

SUMIMRV OP THI INVEttnON 



It is therefore an object of ttie present invention to provide compounds which do not l»ve a natural 
so amino acid structure, but have a specific calpain inhilailing activity and a platelet-aggregation inhibiting 
effect for incraasing ttie cura^ve effect of ischemic dfaeases. 

This object of the present Invention can be achieved by aldehyde derivatives represented by the 
fbHowIng formula (I): 



3 



Ei»0820 33ftitil 



s 



CHO 
I 

Z-CONH-CH- ( CHj ) jj-R' 



(I) 



wh^crin refiNres^nrts m% arcMnatIc hydrocarbon grcxip^ a hetenocyciic group, an aJkyI group h8\^r^ 1 to 10 
carbcm atoms, art afieertyl group having 2 to 10 oatbon atoms, or li group of -X-R' in which X represonts O. 
•3(0Kn* <m «« o; 1. or 2}, »icl represents an aromatic hydrocartMMi group, a heleiacycic grot^. or an 

10 atkyi group having 1 to 10 cartjon atoms; Z represents R*-Y- or R^O-CH<H?)- in which Y represents a 3- to 
7-fTi«fiibereei ni&ogen^nti^lng saturated h^rocycile group, or a monocyclic salurafted hydrocarbon 
group havir^ 3 to 7 carton ^sms. repies^^ an alkyi group havii^ 1 to 10 calxm a^>ms, an aiicenyl 
^oup hawing 2to 10 cavtMMi atoms, an aii^nyt group hawtng 2 to 10 cartxm atoms, an acyl group, a sulfonyl 
group, m aHawycarbonyl group, • csffMrnoyl group, or a ttiiocwtamoyi groups r«pr*Mnts hydrogon. an 

» aUcyi groi4» havhig 1 to 10 carbon atoms, or an aramaOc hydiocait»n group, and fl^ represenis an acyl 
group, a cartsamoyt group, a thiocarbamoyi group, or an alkyl group having 1 to 10 carbon atoms; and n is 
an IntogcNT of 1 to 5. 

ttie above object of the present invention can ateo be achieved by alddhyde derivaHves represented by 
liia folkwrfng formufa <I0: 



wherein R' represents an aromatic hydrocartxm group, a heterocyclic group, an aikyi group ha^ng 1 to 10 
carbon atoms with a sutetltoent. or a cydic allcyl graup having 3 to 6 carbon atoms; represents 
hydrogen, an atkyl group having 1 to 10 carbon atoms, or an aromalto hydrocarbon group: r^Mnesenis 
sa hydrogen, or an allcyl group having 1 to 10 carbon atoms; R^^ repreaenbi an aUtoxycarbonyi group, an acyl 
group, a carbamoyl (poup» or a sulfonyi f^oi^}; X repreaanta oxygen, or a group rapraaentod by -S(0)n- In 
which m is 0, 1 or 2; and n Is an imagor oil to S. 

DETAiuED pescRgmow OF im PHEFERRCD amoom&m 



In the ald^y<to derivatives of the presern !nventi<») having the previousty mentioned formula (I), R^ 
represwits an aromafjc hydrocarbon gmup. a hetenxyclic jj^noup, an allcyi group hiring 1 to 10 carbcMi 
atoms, an ndkenyf grotj^ having 2 to 10 carbon atoms, or a group represented by -X-R* In which X 
represents O. -B(0)m- (m »• 0. 1, or 2). and IV repreaanta an aromatic hydrocarbon group, a heterocyclic 
40 group, or an alkyl groi^) having 1 to 10 carbon atoms. 

Exam^:^ of the aromatic hydrocari>on group r^esmted by are phenyl group, naphthyi group and 
anthranyt group. 

Examples of the heterocyctte group represented by R^ are furyl group, thienyi groi^, pyrrolyl group, 
p^ffdyl group, qutnolyl group, isoqulndyl gro«^. ahd todolyl gnx^k 

4S Hm alkyl group represented by R^ may be a substHutod or unsubaiituiad straight-chain, branchad or 
cycHc alkyi group having 1 to 10 caitxm ^oms. Spacifto examples of Hie alkyl group reprasamsd by R* are 
methyl gm^i, athyl groi^ prof^ group, butyl graup, pentyl group, hexyt graup, heptyt groi^ odyi grot^n, 
nonyt group, decyl group, Iso-propyi group, s-butyl group, t^sutyl gmtp, iso-penlyl group, neopentyl group, 
t-pentyl group, iso-hexyl grojp. cyciopropyl group, cyclobutyl grmip. cyclop^ityl group, and cyciohfficyl 

50 group. ExamplM( of the substftiKwm of Uie $ut)sUtuted alkyl group Inckide ttw previously mentioned aromatic 
hydrocarbon group and heterocyclic ^up. 

The aikenyl group represented by R^ may be a substttuted or unsubstituted stralghN:hain, branohad or 
cyclto aNcenyl group havkig 2 to 10 carbon atoms. Specific examp^ of the alkenyt group represented by 
R^ am etl^yi or vinyl group, 1<ftrapenyl group. 2-pro;»nyl group, lK>i^t^enyl group, 1-butenyt grot^. 2- 

S9 butenyl groups 34>utenyi group, 2-'methyi-2-propenyl group, 1-pentsnyl group. 1-hexenyl group. 1<heptenyl 
grot4>t i*cyclQtiexanyl group and S^ylcohaxanyl group. Sxamiilaa of lha subatifuant of tiia MfcMtityted 
aNcaiQ^ flroup ara the pra^Hously mantfonad aromatic hydrocwbon group and heterocyclic ^oup* 

Moreover, the sromatic hydrocartion group and the h e l er ocyc ic group represented by R* in the 
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pms^3mif montionoct formula (i). and ttm aromatic hydrocaftxm group and the heterocyc^c group wNcI) am 
^8 subsdbjenfttt of tfia alkyi group ttm alkenyt group rapre^nted by may have a siMssStuent. SpecHie 
ojounplat of tha substRuant ar» an aScyl group having 1 to 10 carbon atoma such as methyl group, eti^l 
group, propyl groups butyt gnoup. pentyl group, hexyl group, and heplyl group; an aikoocyl group having 1 fo 

s 10 carbon atoma such as n^hncy group, ethoxy group, propoxy group, bufoxy group, and benzytOKy 
grcmp: a }iat0(^ atom such aa fluorine, chlorine, bromine and kx&rm; an amino group such as amino group, 
dimethyiamino gpcHip, and dietfiyiamino group; hydroxy! group: wkJ a nitno group. 

In fbmftuta (i) may also be a group represented by *X*R^ In wMch X repraaents O, 'S(0)y»- (m « 0» 1, 
or 2^ and r e pro s e ntt an aromatic h yd roc ar bon group, a hatorocy<dic Qfoup, or m aWr^ ^oup having 1 to ^ 

19 10 carbon atoma. Examples of ttie aromatic hydrocarbon group* the halerocycNc group and the idkyt group 
represented by aro respectively the same as thos^ representad by IV in fonnula (i). The alkyl group 
napfMen^ by may have as a substituent ttw same aromatic Ftydrocaibon group or helaracycilc group 
representad by 

Z in formula 0> reprosenta R*-Y- in which Y represents a 3 to 7fRembared nHrogen^«ontainlng 
18 saturated hsiarocycSc group* or a monocyclic saturated hydrocarbon liaving 3 to 7 carbon atoma, md R* 
n^xesents an allcyi group having 1 to 10 carbon atoms, an aik^l group having 2 to ID carbon atoms, an 
alkynyt {^roup having 2 to 10 cartxxi atoms, which may be a strait-chain aBcynyt group or a bianched 
alkynyt group, an acyl group, a suHonyl group, an aficoxycarbonyl group, a cart)amoyt grot^}. or a 
ttiiocarbamoyi group. 

» Examplw of the 3- to 7-membafed nHrogen-containfng saturatod hetorocyciic ring refxesented by Y are 
a2ifklir», auEaHdine, pyirolRj!^, Fripericl^, and perftydroazepme. 

Exampiea of the 3» to 7-membered nitrogert-corrtainir^ saturated heterocycIN^ group represented by Y 
are a26tidine>1>diyi group. pynoftjine»1,2-diyl group, pynol{dine-1.3-diyi group. piperidine*l.2-diyi group. 
I^peridine-1,3-dtyi group. piperldine-1,4<llyl group, perhydraafiseptoe-l^diyl group. perhydroe2epfne»1> 
as diyi grcKip. and pertiydr6azepine-1.4-diyt group. 

ExsMDples of the monocyclic saturated hydrocartxxi having 3 to 7 carbon atoms represented by Y an 
cyclopropane, c^tobutane. cychtpentane. and cyctofiefitsfw. 

Ex»npies ol ^e corresponding monocyc^ saturated hydrocarbon group having 3 to 7 carbon atoma 

are 

30 1 ^a-cydobutylene group, l.3-cycieriMityi»i»» group. 

1 ;2-cyclopentylene group, i ,3-cyclopentyiene group. 

1.2-cyciotmxyi«ne grcup, 1.3H:yc(ohexylen« group. 

1,4-cyciotmylene group, 1,2-cycloheptylene group. 

1.3>cyctoheplyiene group, and 1,4~cycioheptylane ^up. 
as The aikyi group ropresented by is a stratgbl>chain. branched, or cyclic alkyi group having 1 to 10 

carbon stoma, wMch may be the same rspresenled by W, More specifically, examples of the alkyi group 

rapresentod by R^ aro memyl group, ethyl group, propyl i^tHip. butyl group, pentyl groups h«cyl group. 

heptyi group, octyly gmup, nonyl group, decyl group, iso-propyt group, »-bu^ group, t-butyl group. Iso- 

pentyl grot^ neopentyl group, t-pent^ groups Iso-hSKyi group, cydcpropyi group, cydobutyl group. 
4» cydopenlyl group, and cyclohttcyl group. 

The aikyi group rapresentod by may have a subsfibient such as an aromatfe hydracaibon group or a 

hetarocydtc group, whteh niay be the aame subsHtueitt aa for the aMcyl group rapresentod by R^ 

The aromatic hydrocarbon group or 8w heterocyclic group which is the substituent for the above aikyi 

group may further have a substituent Specific examples of the sul>stituent am an alkyl group having 1 to 10 
4s carbon atoms such aa melhyi group, ethyl group, propyl group, butyl group, pentyl group, hexyl group, and 

haptyl group; an stkoxyl group having 1 to 10 carbon atoms auch aa mslhoKy group, ethoxy group, propoxy 

group, butoxy group, and benzyfoxy group; a halogen atom auch aa fluorine, chlorine, bromine and Iodine; 

an annino group such as amino group, dbnethytamino group, and (Sethyiamirx) group; a hydroxyl group: and 

a nibro group. 

50 The sikenyt group ropresented by R^ is a straight-chain, branched or cyclic alkenyl group having 2 to 
10 carbon aloma. wMch may have a substituent and i« the same alkenyl group as rspreaented by R^ Moi« 
SpadflcaRy. examplea of the alkenyl group raprseented by R* aro vinyl group, livopenyl group. 2-propenyt 
group, iso-propenyi group, 1-butenyl group. 2-butenyl group, 3>butonyl group. 2-methyl-2-propenyl group. 
1-pentenyi groi^, 1-hexmyl group. 1-heptonyl group, 1-cyck)haxenyi group and 2-cyck>hexenyl group. 

ss Examples of the substituent of the alkenyl group reprasented by R* aro the same aromatic hydrocarbon 
group or hetarocydte group as rapresanied by R^. The aromatk: hydrocarbon group or the heterocydto 
group may further have any of the same subsfltuema as in the alky I group rspreaented by R* . 

Examplea of the alcynyl group having 2 to 10 carbon atoma represented by are 2Drapynyl group. 1- 
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pfopynyl group, 1-biitynyl group, 2-butyny» group, 1-pentyr^y! group, l-hexynyl group, 1-hoptynyl group, 1- 
optynyl group. 1-itonyf group. 1 -deny I group aiKi 1<fnethyl-2'propynyl group. 

Examples of the acyl group represented by R* are acetyl group, propionyl group, butyryl group, wieryl 
group, hexanoyf group, heptanoyt group. fso-viUeryl group, cyclohtexane carbonyi group, benzoyl group. 1- 
s naphttioyi gnot^, 2-r»apWhoy! group, toluoyi group, 1 -{benzyloxyt^jtwny l)plperi(ltns-4-carbony1 group, cin- 
namoyi group, phenyl ecotyl group, 2-ttiienylcarbonyl group, trimethyl acetyl group, cyctopentane cartwnyl 
group. 2,6-dichiorolMHUsoyi group. 3.4-dlchlorot>en2oyl group, 4-ph8ny(bonzoyl group. 2-chlorodnnannoyl 
group, 3-chlOR3drwwnoyl group, 4-chlorocirawTioyl group, 2'nitrodnnamoyl group. indolyl-2-cart>onyl group, 
indolyt-3-caffaonyl group, qutf«)lyl-2-caft>onyl group, quinolyh3-cart)onyl group. isoqutnolyt-3-cartX)oyl group. 
10 dlptwmyl acetyl group, floorenyl-9-c«H'bonyl group. 3-phenylpropk3nyl group. 4-phenyi-butyryl group, 3-(3- 
pyridyl)acryloyl group. 3-(3-thtenyl )acry toy 1 group, 3-pfWfiyl-2-m«lhylaciytoyt group, 3<(2-naplifliyl)acryioy1 
group, (2S)-3-phenyl-2-(ber»zytoxyc»rboriyla»iilfK))prc^>tonyl gro^x, aiKt (2RM-plienyl-2- 
(benzyloxycarbony(amlrK>)propk>nyl groups 

The suHonyl group repreoentad by R* may have a substituent such bs an aikyt group or an aromatic 
i« hydrooartjon group. $p«cifie «xampiM of the suiionyl group roproeeniBd by are mettwAe suffonyl group, 
ethane suKonyl group, propane sulfonyl group, butane suHonyl group, pentane suifonyl group, hexane 
sulfonyl group, triffuoromethane sulfonyl group, benzene sulfonyl group, ne^thalene sulfonyl group. 4- 
mefhyl benzene suMonyt group» iso-qukwI^S^suHbRyl group, and quInoiine-S^uifonyi group. 

The iOaacycariMMtyl group ropraeented by ie a subetitulad or unsubeiilutec^ saturotad or unaaturatad 
» alkOMycaibonyl group. Spei^ exampiee of the aAcoxycarbonyl group represented by aro methoxy 
carixmyl group, ethoxy carbonyl group, propoxy caibonyl £^up, butoxy carbonyt group, pentykocy carbonyl 
group, hexy!09(y carbonyl group, heptyloxy carbonyt group, octyloxy carbonyl group, rtonyloxy carbonyl 
^oup. decykMy carbonyl group, l8o*propoxy carbonyl group, iao-buloxy carbonyt group, s-buioxy carbonyl 
group, t-butoxy carbonyl gmtp, Isoiwrrtyloxy carbonyl group, neopentyloxy carbonyl group, t-pentyloxy 
ae carbonyl group, tso-hexytoqr carbonyl group, dnnamyhncy carbonyl group, and benzyloxy carbonyl group. 

The carbamoyl group represented by may have a substituent, such as the So far mentionad 
sut»8lHyted or ur^bstituted alkyi group or substituted or unsubstituted aromatic hydrocarbon group. 
Examples of the carbamoyl group represented by are M-methyicarbamoyI gr<»jp, N-ethyicarbainoyI 
^up, N<phenylcartMmoyl group. N-(2-chlorophenyl)carbamoyl group. M-(3^hlorophenyi)carbamoyl. 
30 cMorof^^iyQcarbamoyl. N-<lHivii)hthyl)cait>amoyl group, and N>benzylcarbamoyt group. 

The thiocarfoamoyi Qtwp represented by R*^ may have a substitimnt Examples of the Mibstltuent aro a 
substituted or unsubsdtuted alkyl group and a substituted or unsubstitutad aromatic hydrocarbon group. 
Exampiea ol the thiocarbamoyi group represented by R:* are N-methylthiocarbamoyI group. N-e1iiylthlocar> 
bamoyi group. N«phenylthioaut«moyl group. N-(2-chtorQphenyi)lhiocarbamoyl group, N-(1-naphthyD> 
38 tNooBbamoyl group. M-<1 -naphthy{)thlocarbanioyl group, and N-benzyltMocarbamoyI group. 

Z also represents R^OCH(f^)- in which represents hydrogen, an afcyl group hawing 1 to 10 carbon 
atoms, or an somatic hydrocarbon group, and f^ represents an acyl group, « carbamoyl group, a 
MocartMunoyl group, or an alkyl fftaup having 1 to 10 OMfbon atoms. 

Hie cicyi group repre se nted by Rf may bm a 8fraight«hidn, branched or c^c alkyl ^oup having 1 u> 
4S 10 carbon aiome. SpeeHIc exampiea ol flie alkyl group are melhyl group, ethyl group, propyl group, butyl 
group, pentyt group, hexyl group, hepiyi group, octyl group, nonyl groups decyl group, lao-propyt groups 
iso43utyl group, s-buty! gtoup, ^butyt groupb iso-pentyl group, neopentyi group, t-pentyl group, iao-hexyl 
group, cyclopropyi group, cyciobutyt group, cyctopenlyt group, and cyctotiaacyl group. 

Examples of the aromalie hydrocarbon group representsd by RF are phenyl group, naphthyl group and 
40 Mithrmyl grcxj^, which aro ttie same as those raprsMntad by R* in fonnula (I). 

The aScyl group represented by R^ may have a 3i4>smuant Examples of the substinjent are the 
aram^c-hydrocarbcxi group and heterocycHc group r^irmented by R^ in formula (I). 

Exan^iiles of the acyl group represented by R* are acetyl group, proi^onyl group, butyryl group, vai^ 
group. hemKiyl group, heptane^ group. Iso-vaieryi group, cylcohexane cartxxiyl grmjp. boruoyi grotip. 1- 
$0 naphthoyi group, 2-naphthoyl group, toluoyi group, and 1'^>enzylaxycarbonyi)piperidine-4-carbonyl group. 
The can>amoyl group reprasanied by RF may have a subsHtuent. Bcamplea of the eaifoamoyl group are 
N-mettiytearfoamoyl group. N-ettiylcarbamoyl group. N-phenylcarbamoyt group. N-(2-chk)rophenyf)- 
carbamoyl group. N-{1-naphthyl)carbamoyi group and N>benzyteari>amoyl group. 

The CNoc»1»moyl grtHJp re{»re«mted by R^ may have a substituent. Buunpies of the tttiocartmmoyl 
85 group are N-methyKhiocarbamoyl group, N-ethyithiocartMmoyI group, N-phenyithfocarbamoyI group, N*(2- 
cNorDphanyl)ttiiocartMHnoyl group, N-^-r^aphtttyOthiocafbamoyl (youp and NHMnzylMocartMunoyl group. 

The alM group rapraeerrted by is the same as the attiyl group repreaented by RP and may have a 
subsmuem. Spedfjcally, examples of the aikyi group represenled by RF are melhyl group, ethyl group. 
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propyl group, butyl group, pentyl group, hwxy! group, heptyl group, octyl group, nonyl group, docyt group, 
iso~propyl group, iso-butyl group, s-butyl group, tHbutyl ^oup. iso*p«ntyt group, neop«Hityl group. Hiantyl 
group, iso-hexyl group, cyclopiopyt group, cydobtityl group, cyclopentyl group, and cydohttxyl group. 
&wnpl08 of ths suttsttuont ct tho sttcyl ^roup sro iKs aromstfc hydrombon giroup and hfltsrocycNe group 
8 wpw a e n lBd by fn fonmibi (I). 

The object of the prasant Invention can aleo be acMeved by aldebyde derfvaHvee repreeented by ttw 
foUowIng foniHitai (11^ 



ts wherein R' represents an aromatic hydrocartxm group, a heterocyclic group, an alkyi group having l to 10 
carbon atorne, virhldi faa a nMseSbMml stK:h as an aromatic hycfrocarbcMi ^MJp. aiKJ a heterocydic group, 
or a cydte aScyl group NMng 3 to 6 cartxin atoms; represents hydrogen, an aNtyi grot^ havkig 1 to 10 
carfxxi atoms, or an arcHnaSc hydrocarbon gnmip; rapresants hydrogen, or eui all^l group havif^si 1 to 10 
carbon atoms: R^^ represents an allcoxycarbonyl group, an acyl group, a carbamoyl group, or a sulfonyi 

ao group; X represents oxygen, or a group represented by -S(0)m- in which m Is 0, 1 or 2; and n is an integer 
of 1 to 5. 

Examples of the aromatic hydrocartwn group represented by R^ are phenyl group, naphthyl group and 

atftthrsuiyl gnHsp. 

Examples (rf the heterocyclic group represented by R' are furyl groupi thlenyl group, pyrrolyl group. 
36 pyridyt G^up. qt^nolyi group. isoquincHyt group. «kI Indolyf group. 

The substituted attcyl group represented by R' Is a suiMtituted ^raightchain or branched alkyI group 

having 1 to 10 cartxm atoms. Spsdfic exnnpies of the atkyl group repr esen t ed by R' are methyl group. 

ethyl group, propyl grot4>, butyl group, pentyl group, hexyt group, heptyt group, octyl group, nonyl group. 

decyi group, iso-propyl group, iso-butyl group. H^utyl group. t4Nrtyl group. Iso-pentyi group, neopentyl 
so group, t-pentyl group, and Iso-hexyi group. 

ExampkM of the cycSc aflcyf group hawing 3 to B carbon atoms repteeentad by we cyclopropyl 

group, cydobotyl group, cyclopentyl group, and cyclohexyt group. 

Moreover, the aromatic hydrocarbon group and the heterocyclic group represented by R in formula (II), 

sind the aromatic hydrocaurtxm group and Ihe heterocydic ^Dup vrtvch are tfie sut^stituents of ttie i^cyt 
M group represented by R' may have a substituent Specific examples of the substituent are an aitcyf group 

having 1 to 10 cartion atoms such as methyl group, ethyl group, propyl group, butyl group, pentyt group. 

hexyi group, heptyt groups octyl group, nonyl group, decyl group, iso-propyl group. Iso-butyl group, a-fautyl 

0oup. t-butyl group, iso-perrtyl group, neopentyl group, t-pentyl group, and iao-hexyl group; an alkoxyl 

group having 1 to 10 cartxxi «aoms such as methoxy group, ethoxy gro^>, propoxy group, butoxy group. 
40 pentyloxy group, hexyloxy group, butyloxy group, octyloxy group, nonytoxy group, decykixy groMp, iso- 

propoxy group, tao-butoxy group, s-butoxy group, t-bmmy group, Iso-pentyloxy group, neopentytoxy group. 

t-pentykncy group and leo-hexyloxy group, and benzyloxy group; a halogen atom such as Ihiorine. chlorine, 

bromine and io(^; an amino group such as amino group, dimelhylamino group, and diaihylamino group: 

hydroxy! gtomp; and a r^tro grcNjp. 
4S R^ lepreaanfs hydrogen, an aikyt group having 1 to 10 carbon atoms, or an aromatic hydrocarbon 

ffoup. 

The alfcyf group repre s e n te d by R^ may be a straight-chain or branched alkyI group having 1 to 10 
carbon atoms. Specific examptm of ttie alityl gioiMp are methyl group, ethyl group, propyl group, butyl 
group, pmtyl group. Imyl gnxip. heptyt ^up. oc^t group, nonyl ^oup, decyl groiMp, bo-prc^i group, 
so i8o>butyl group, s-butyl group, t-buty! group, iso-pentyi group, neopentyl group, t^pentyl group, and Iso- 
hexyi group. The aHcyt group r e p r e sente d by RF may have a subatfluent such as the aromirtic hydr ocar bo n 
group and heterocyclic group r epre se n ted liy R'^. 

Examples of the aromatic hydrocarbon group represented by RF are the same as those represented by 
R' in formula <il). Speciflcadty, examples of the aromatic hydronrbon group reprssented by RF are phenyl 
6S group, naphfiiyl group and anthranyl group. 

R* represents hydrogen or an aikyi group having 1 to 10 carbon atoms. The alkyt group represented by 
R^ may be the same as represented by RF. More spedficaHy. the aikyi group reprmnted by R» may be a 
straight-Cham or branched alkyi group having 1 to 10 carbon atoms. SpecHte examples of flw aflryi group 
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aro mothyl group, ethyl group, propyl group, butyl group^ pentyl group, hoxyl group, heptyl group, octyl 
group. iK»tyl gr<Mip. grot;qp. \3o^ropy\ group, iso-butyl proup. s^tHjrtyl group, t-butyl group. is(H>entyl 
group, neopentyl group, t-pantyl group, and Iso-h^t group. Tlw allcyl group reprMantad by R" may hasva 
a subsStuent such as ttm anwnatte hydrocarbon group and haterocycfic group raprasontod by W, 
5 As nwnflortad above, repn»ants an aikoxy carbonyl group, an acyl groups a carbaitwyl group or a 
sulfonyl group. 

Specific examples of the aikoxy carbonyl group represented by W° are methoxy carbonyl group, 
^thoicy carbonyl group, propoxy catfbonyl group, butoxy carbonyl group, pantytoxy carbonyl group, haxytoxy 
caAonyl group, haptyk&cy carbonyl group, odyioxy carbonyl groti^, nonytoxy carbonyl group, dacyloocy 
10 carbonyl group, lao-propoacy mittom/i group. }so»tNiloxy carbonyl group, a^utmy carbonyl group, t-butoxy 
Cttrbonyf groi^i. isO'i>entyloxy carbonyl group, nooponiykmy carbonyl group, t-isantyloxy carbonyl group, 
i9(Hiexyioxy ctevbcmyi group, c^mu^Dyloxy carbmyt ^up, oral bcmzyloxy carbonyl group. 

Examples of the acyl group rapresanfeod by R^^ ara acstyl group, propionyl group, butyryl group, vaioiyl 
yeaupt iiaoianoyi group, haptanoyl fpoup, iso valavyt (^oup, cyckdiaxafMi carboi^l group, bonzoj^ group, 1- 
rs naphtfiolyl group, Snnaphtlioyt grDiq>, toluoyi group, and 1-<banzyloxyca>bonyl)piparidhiO"4€ a i b o n yl group. 
The carbannoyi ^ot^ r^M^antad by R^*" may have a substHuanl. Exarnfiiea of tha carbamoyl group 
ara H>mo(hytcarfoamoyl group, N-eihylcarbamoyt group, N-phanylcarbamoyI groiq>. N-<2-chtDrophanyl>> 
carbamoyl group. M-<1-naphthyl)carb»noyl group and N-baruEytcaubamoyl group. 

Exaniplaa of ttia sulfonyl group r a pwaan te d by R^^ are metham sutfonyl group, athwe nrftenyl group, 
» propane sulfonyl ^oup. butane sulfonyl group, pentane suKbnyt group, hexane sulfbnyl group, 
trifluoromethana sulfbnyl group, benznafWsuHbnyl group, 4inethylbenzene sulfonyl group, {soqulnotine*^ 
sulkjnyl group, and quinoKne-&^ulfonyl group. 

Aldehyde derlvativea Cl> of ttie present invent, wbich are reprasentad by tha previously mentioned 
formula (I) In wNch Z ts ri*-Y-. metre specifically reprasaniad by the fbNowing formula (lA). can be prepared 
28 in aocoidanoe with ttie foflowring reaction scheme: 



CHO 

A ^ 1 

SO R*-Y-COHH-CH-(CH2)j^-R (lA) 

wNir^n W represmte an aromatic hydroca»ton grwjp, a hetenx;ycllc group, an alcyl group having l to 10 
carlKNi atoms, an alkmyt group ha>^ng 2 to 10 cartxvi atorr». or a grot^ of "X-P? in w^ich X represents O. 
3S 'SiO)m' (m a 0. 1. or 2), and R^ r^resents an aromatk: hydrocarbon groi4>, a heterocycic groi4>, or an 
aO^I group having 1 to 10 carbon atixns: R* represents an aOcyl ^up having 1 to 10 carbon atoms, an 
alkanyl group having 2 to 10 cartxin ^ms, an alkynyl group having 2 to 10 carbon atoms, an acyl group, a 
stdfonyl group, an alkoxycarfaonyl group, a cwbamoyl group, or a tiiiocarbamoyi grouvn and n is an imager 
of 1 1D 5. 
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CH-OH 

R*-y-COOH ^ H3N-CH-(CH2)n-»' 
ilA-1) (IA-2) 
(Step I-l) 



CH2OH 

R^-Y-COHH-CH-tCHj^^-R^ (lA-3> 
(IA-3) 

CHO 

A * 1 

-Y-CONH-CH- ( CH^ ) 

/ UA) 



whdroln R% Y, and n am rospactively tho same as in formuia <l). 
IStepMl 

In m9 stop, a cari}oxy«c acid derivative of fonnula (iA-l> is allowed to react witti an amine derivaive ol 
fbnnuia (IA-2}. so that an aicohoi derivative of formula (IA-3) H produced. 

SpecHic €Mampla« of the cafbOKyAc add derivative of formula flA-l) am as foHows: 
1 -beiKzylipfperiffino" 4"C8it)oxyiic odd* 
1 -(2-naptithy imettiyl}p{peridine-4-C8rboxyffc acid. 
1 •(3.4KJk:Morotenzy l}p4}eridine-4K;8rtN^ odd. 
l-clnnamylptpeiidlne-4-cariMxyiic acid. 
1'benzoylpiperidi ne ' 4ca r b oacylic acid, 
ii)henyia(wMpiperldine-4H»ftMi)9lic add, 
1-{3-phwtylpropi(Miyf)plperk)!ne-3-carbaKylic acid. 
1 K^tienyipropk»iyl)piperidlfM-4^»rix»yfe «dd, 
1 •(4-p}ienyttNJtyryl}plperidine"4-cart)oxylic add, 

1-dnnamoylpyfn>lldine-4'Cart>oxyllc add, 
1 -<1 'naphthoyi)piperidir>e-3-cart)oxyHc add. 
l-<2-napliltioyl)plperidlne-a^carbaxyllc add. 
1-(l-napNiwyi)plpe rl d ln e 4 cartoaQfte add. 
1K2Hfu^)fiKM3yQpiperldlne'4-cait^ add, 
1-(2-fiafrfittioyl)pyrrolidtne-2-cart>oxyiic add, 
H2<naphthoyl)azetidkie-2K:arbo}<ylic add. 
1 -(2*na|^oyl)perhydroazeplne»3-cart}Oxylic add. 
1 ''^2HMplNlioyl)pertiydroi>epine>4<uutMMyttc addt 

1-(3-pyr1dylcarbonyl)piperidlne-3<arboxyKc add, 
1 •acetylpiperldine-4-cart)oxyl{c acid, 
1 •trimethyiacetylplperktine-4-carboxylic acid, 
i-diplienyleceiyipipeddine-4-cart)oacylic add. 
1-(B-fluorefiylca!rl)onyl)pIperidine-4-otftx»^ add, 
1-(2.6<lichkwoberaEoy9plperidine-4-cartx»cylle acid. 



Oxidation 
— ► 

(Step I'D 



EP0S20 336A2 



1-(3,4-dic^torc^n2oy<){^{:MNridtn»'3-cait}oxyllc add, 
1H3*4-dicMcHt>benzoyl}{»perjcttne-4K:£ut»xyl^ add. 
1^2~chlorcxdnnafm>ylH3i;^ldlfi9>2-carboxyiic add, 
l-<2-cftk>rodnrMum>yl)pipcH'idiri0-3HcarbaxyUc add, 
1H2-chk»ix;kinaiiK^l^perfdlna>4>carboxyi}c add, 
H2<hh>roc^riamoyi}pyrrolicir^3H:^boxyNcacid. 
1-0<:hkMtx^nnanK»yl)pipi^<Hrt0*4^ ackd, 
H4<iiioitidiifiaiiMyl}pipefidin»-3K»ft^^ add, 
1-H-cNdrodrmanK»yl)plparidin»^-c«i^^ add, 
iriZ-dMon^^twunoiVfjpoi^ add, 
H2-^lorocimtamoyi)p«rhydioa2opteie-4-cai1x^ ackl, 
1 •<cydopentylairtxtriyl)a29tidhie-^cart)Oxylic add. 
Hcy€tof30niylcarbony()pip6ridlna*4<aftoicylic add, 
l-<cycloiMa(ylcaibonvQpipoffdiri^^ add; 
1*((lMlfiyl8iiH(M)^)aa9Bfidbi0*3<un1iaKyGlc w{d« 
l-(e(hylsuttonyt)pyrrdldina-2<carboxyiic add. 
1»(triffciOfX>me«hyl8udftmyl)plparldin«*4Hawbo)(ync add. 
l-{4-m6ihylphanyl3t4ft»iyt)plperkjin«-3^ add, 
1-<44n«thylplwnylMMfonyOpip«ridin«^^ odd, 
HlHiaplitiiyteulionyQpyrrolidiri»-3<ar^^ add, 
1>(2«fi8pfithyl$utfi9nyl)pyriotidlne-^<»^ acid, 
l>(2>^)aph%(auNbnyt)pip6rldifid-3<^^ ackl. 
H2Hta|3htiiyt8iiHbnyt>piperidfne-4^<»rtx}xyl^ acid, 
H^-riaphthytailfonyQpartiydroazfipt^ add. 
1-(2-naphthylsuilbAyi)p6rhydroaz8ptn6-4^ add. 
1^3an2yl(}xycarboiiyiazagd!na-2-cartx3ixylte add, 
l-^Mnzyioxycarboriyipyfirdidina-^^arboiKyiie add, 
14>en2yio)(^Eafbonylplp6ridin8-2-carbQxyttc add, 
1Hbon2ryloxyca1»nylpip«ndine-3-cart}Oxyjk: add, 
t'befl2yioxyD»tM3nyl|:rf|3wldin6-4^ add. 
l-^ttiO)q^bc»riylpipericKi«»~4»c«urt^^ add. 
1<(t'IUitoxycarix)nyl)plperidliie'3^ acid, 
1<c[nriamyioxy€aftKMiyrpip«ridirie-3<arboxyi1c add, 
1-cinnamyioxycaitxmyliNpaddina-4«arbaxylic add. 
1-cinnamytoxycaft)onyipyrn}ild|ine-S«aitx»(yiic add, 
1-(N-benzytoarbamoyi^peridlne-3-carix»xy^ acid. 
l-^bofiryteailjanKyyl^perfdlrMHKa^ acUi, 
1-^ph«iytearbamDyi)pym>lidlrM»-3-carbo)cylic acid. 
1-^phmykssit>amoyl)p^>efkiln€H2-<:&rtx>xyllc add, 
l-(hH>honylcart3amoyl)p^rldlne-3-cartKWylic add. 
1-(N-ptoiiylcartamoylH^}6ridine-4-ccvtioxylic add. 
14NK2-c*)lorcH)henyl)carbamoyllpip8ridlrw-4-€artx)xylic acid. 
HISh0-d)k3rophenyl}carlMmoyl|3iparidirw-4^ acid, 
HN-{4K:hk]rophariyl}cafbaiTioyi^pertdlna-4-caftexylic acid, 
1H[N-(2-fuphthyQc»i1»»no¥l^ipe^ add. 
HN-(2-fi^:^yr}carb»noyl^lperklina-4-carboxylic add, 
H^^(2H^1apilthyOcaft>ffinoyt]perhydroa^e|N^e-3<artx»cylte add, 
H^^(2•napf1^1yOcarb^ayt]perhydroazepina-4<arboxylicadd. 
H^^phanytlhiocvbamoyl)Fripericttm-3<»rt>0)c^ 
1 -iN-phanylthtocarbamoy i)piparidina>4<art)0iKyiic acM 
1 <{N"^"naj|ihU\yl}ttycM#aft)anioyQpipof kfliM"3*cai^^ add, and 
HN-(2-f»phlhyOttiiocarbaiiK»yl]pipartdln»4-cBr^^ add. 

Tha am^ daiivalivaa of formula (IA-2) ar« commardally a^^ttaiMa. Howavwr. they can to easily 
!»:oduced from dia c(»Ta^rKftig amino acids. 

Specific examples of the amine derivative of fdmiuia (tA'2) are as fbliows: 
(2S)-2-aminoi3utanol. 
(2^-2-amlno-d-melhytNJtaiiol, 
(2S)*2*aniinopenlBiKil, 
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(2$)-2-amit¥><4-tir^«tltylp6ntanoU 
(2S)-2-afn tm^xanol , 

(28)-a-amlfiO'3-plwnylpfop«no<. 

(2S>'2-«fflifK»-3K44)Sf^C)xyptM(iyl)pro|»^ 

(2B>2>an^no^2*fluorobenzyfmio}propanor« 

(2F0>2-aimlmh3H4K:i'>K^foberu^ 

(2H>>2-ariMii<>-S-methyHhioprof»nol. 

(2F0-2-«n^O"'3-elhyttWoprop«i¥)l, . 

<2S>-2-afiiirK3-4-ph8nyloxybutanol. 

(2S>-2-efnlriO"4-<3<tslOit>prt8nyk»cy)i)^^ 

(2S^-ttmino^4<:h)oroph8nyloxy)i)utafiol. 

<2S)'2'eiiiirKHHt>0rtzyloxybiitanot. 

(2S^2-anlno-4-etfic»fytHrtancrf. 

(2SV-2<«nlno-4-m0thylttilob«itanol. 

(2S)-2-Bmtn(HH9hBnynhk)birt8nol, 

(2^-24rnino-H4-chlaropiMnyitt^ 

(2S»-2-inano-44wnzyttW o buten o l, 

{2^2'amiflcM-(2K:hloit>ben2yiihio}biitaiKH. 

(28h2-amino-4-(4<^lorobef%Eyithlo)b<i^ 

(2S)-2<«mlno^2-fluorob9rizyllMo)bu!Bn<>l, 

<2S)-2^iiio^1<4NMiylmethyHliio)butKm^ 

(2^2-«mfno-$-phenytoxypentano}. 
(28)»2'^ino»5-(4-chkwoph€HiylQo(yH3enlano^ 
(S!^-2-^liKH5-benzyiQfxypentafx>l. 
gS>'2-aral» » - 5 - e BK» ^ pwita>ioi, 

(2S)-2-«mifio-5-ph«nyHhiopenlarKa. 

<2Sh2-aiTrino-6-(4H;htofophenynt*>)p©nl^^ 

(2S)-2«antfno-5-tMnzyltNop6ritanol. 

<28>^-«nlno«-<Mlorabenzylthip)p«nlanol. 

(28)-2^ainino-S-<4K;hlorob6nzyfthlo)pafi1anof* 

{2S)-2<«min(>^1'thieriy!memylthio}pent«n^ 
(2S)-2*ainlno^2-thienytm9tiiyHtiio)pe«rtanol. 
<2^2-«n}fKHH>heny(>4i)ontane-l -ol, 
(2^2*a«nln<>''5-<2-chloroph«nylHiionta^ 
(2S>'2«mnino<4>fih8nyh34MtMie-1ol, tftd 
{2S)-2-amlno-6i5h8nyl-5-h«>een©-1-ol. 

Tlio estar derivativo wilfi tfia foUowIng fennula {IA'28) can be used as tto mabuiat Ui Step l-f instaad of 
the amhio clarfvailv* or tormula (lA^^ 

H2N'CH(C00RHCH?)ft-R< (IA-2a) 

In the case where the ester derivative of tomiule (1/^28) Is used In Step hi, the product obtained contains 
an esler group therein. Therefore, It is necessary to reduce the ester group in order to convert the estsr 
derivative of tarrnuia (IA-2a) into the alcohol derivative of fo^ 

It Is prefendiie that the reaction In Slap H be canriad out In the prmanoe of a condansailon agent As 
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tha condensation aQdtvt, lor instanoa, cartMxNimkla laaganta such as dicyctoheixyicarbodlfmide (DCC) and 1- 
oihyh3-{3KlimatiylftminopropylH«rtwdiin^ hydrochloride (WSC*HCI) can be empioyod. It » also prefer- 
able that the abov^-^nentioned condensaiton agent be used in an amount of 1 to 3 equivaientB, more 
preferably In an amoimt 1.5 to 2 aci^i^dents. with respect to the carbcxyllc add dedvidiye ai formula ({A> 

5 1) or the amine dorivativo of formula (IA-2), In order to carry out the reaction efficiently. 

Furthermore, It Is prefarable that the above reaction in St^ Art be carried out in »i inert solvent 
ExampkM of the inort st^vmit Bm hatoQenaied h^rocarfciorai such as dichioromethane. chloroform, ami 
(fichioroethane: aromatie hydrocarbons such as benzene, toluene, and xylene: edMia «jch as diethyl ether. 
dbiraHioKyettiaiMif tetrahy<frofufan (THi^ and cHoNsncK anrides atidi as <flmethyllcMiMUTilde; dimeUiyl suHbi^ 

10 ide (DMSO); and acetonib1le> These inert solvents can be used atone or bt combination. 

The reaction proceeds in the temperatuw range ol -50* C to the reflux temperature tinder atmospheric 
pressure. Hovirever. It is prelerabte that the nacUon temperature be set fen Hw range of -30*0 lo 30*C In 
order to canry out the reaction effic^nfly. 

Tlie carboxyl group in the caiboxyiic acid derivative ol formula (IA-1) can be converted to, for example; 

IS an active eater group, a cwlxmyffc acid hallde group, or an add anhydride group for use In 8ie above 
reaction in Step M. 

[Step 1-33 

fo tMs step, the Mcohol derfvattve of fomiula (tA-3) obtained m the reaction of Sbp 1-1 Is oxidized, so 
that an ald^yde deilvatlvo of formula (lA) Is produced. 

When R* in the formula (tA-3) is an alkoxycarbonyt group or a substituted c»t)8moyl grmip. the alcohol 
dedvative ol formula OA'S) can be produced by the reaction in Step A>1 . as mentioned previously. However, 
it Is also possible to prodtjce the alcohol derivaihie of formula (IA*3} Isy allowing a compound having formula 
(IA>lb} to react with the amine derivaitiye of fonnula (lA^. and allowing die resultant compound to react 
with a corresponding tioohoi or amine hawing the desired group: 

HOOOY-COOH (lA-lb) 

30 wherein Y is the same as in formula (t). 

An &cl6vB dHmethyl sulfoxide (DM80) oxidlzati<Mi method is employed for the oxicfizatlon in St^ t-2. 
DMSO is an c^ddi^dng s^ent and can be used in comtjinatifxi w^ an activ^ng agent such as dicyclohexyl' 
cartkodiimlde. phosphorus pMitoxide, pyridine* sulftir trfoxide complex, ox^ chloride, acetic anhydride, and 
trifluoroacetic anhydride. It is prefw^abie that the oxldlzalion agent bo emiafoyed bi an amount of 1 to 4 

as equlvakants to the alc^ht^ derivati\^ of forrmila (IA-3). 

a is preferable that the above reaction in Step 6*1 be carried out In a solvent As the solvent 
haloganatod hydrocarbons such as dchioFCHnethane, cflchiorMithane. «id chloroform can be employed. 
Attematiyely. DMSO employed as the oiddization agent can tj» used as the solvent for tNs reactlan by 
using the same In an eiooessive amount The above readfon in Slap 8-1 can be canled out at -20*C to 

40 30* C. 

Aldehyde derivatives (If) of the present Invention, which are repreaented tiy the previously menifoned 
fomiula (i) In which Z is RSO^H(i^), more specifk^lly represented by the following formula (IB), can be 
prepared In accoidanoe with 8ie following reaction scheme: 



CHO 

R^O-CH ( ) -CXJNH-CH- ( CH^ ) ^-^^ ( IB ) 

S9 

wherein W represents an aromalfo hydrocaribon group, a heterocyclic group, an aBcyl group having 1 fo 10 
carbon atoms, an altcenyt group having 2 to 10 carbon atoms, or a group of -X-f1^ In which X represents O, 

-S(0)m* (n) * 0. 1. or 2), and represents an aromatic hydrocarbon group, a heterocyclic group, or an 
alkyi group having 1 to 10 carbon atorns; represents hydrogen, an alkyl ^up having 1 to 10 carbon 
58 atoms, or an aromatic hydrocarbon group, and 1^ reprosents an acyl group, a carbamoyl group, a 
IMocarbamoyl group, or an aUcyl group havtog 1 to 10 ceibon atoms: and n is an integer of 1 to 5. 
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r5 CH-OH 

ft I ^ 1 

R^-O-CH-COOH + HjN-CH-CCHjlj^-R 

(IB-1) (IB-2) 



^ 



(Step II-X) 




Oxidation 



(Step II -2) 



R" 



,5 



CHO 



R^-O-CH-CONH-CH- ( CH, ) „-R" 
(IB) 



wtmfn f^, R*. and n «r« rvspoctivoly lh» twm as in formula (I). 
I8i0f>lM] 

In IMS stsp. a cartxDcyltc acid dertvaitlv9 of formula (IB-1) is aHowad fo raact with an.amino dsrfvaiive of 
formida <l6-2), whk^ is iSto soma m ttie amino derivative of farmtria (IA»2) employed in tho preparation of 
aldehyde derivatives (I), wft^by an alcohol ctorivatfve of formula (IB->3) is produced. 

The carboxylic add derivative of formula (iB-l) can be easily synthesized from die foilowinQ amino 
co(l^XNlnd! 



Specific examples of the carboxylic acfd dertva^ of formula (IB-l) are as follows: 
(23>>2-(3-phenylpropylOKy)^-metttylpentaiioic acid. 



(2^^Hf^H2K:hlor«phenyf)carbamoytoxy)-4>methyipentanoic add. 
(2Sh2«{N-<1«napmhyi)c«bamoyloxyH-(nethyipentanoic add, 
(2S}-2HN-(2Hiaphthyl)carl»nK»ylaxy>4^nemyipenta^ acid, 
(2^2^N44HJtylNNrbafnoylo9cyH-ff^^ add* 
(2S)-2^-benzylC8rbainoylO}ty)-4-inethyipentanoic add. 
(2S)*2«((3>pheny)propy()cartx)nyloxyH~niethy^ent»io(c acid, 
(2S)-2^hH3.4-dichk)rcH^ienyl)cari3»noyioxyH^etfiyipentano(c add, 
(2S}-2-[l^3<d)lorophenyl}cart9amoylOKyH-melhylpenlanoic acid, 
(2Sh2-CN^4^iorophenyqcarbamoyloxyHHnofliyipOTtanoic acfd, 
(2S)-2-<i^propyicartamoyioxyH-methylpentan acid, 
(28)-2-(4i)hanyilMtyioxy)*3mthylbutBnolc add. 



R 



H-.N-CH-COOH 



(2^a^i 

(2S)-2-(l 




add. 
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(28>-2«^N-phonytearbiimoyfc»ey>-3-melliyl-butanc^ acid, 

^2S>2-{^H1-^aph1hyl)carbamdyk3xy>3-methy^^ acid. 

(2S>-2-{N-(2«naprithyl)carteamoykwyl^ffWlftylbuten^ acid. 

(^S)-^•{^H1*naphthyf}carbarm3yk)xy}-^•ph0ny!proparK)^c acid, 
s (2S>-2H[N-(2»naph^yOcarl}afnoyioxy}-3-pheftylpropanoic acid. 

(2S.3$)"2<^Ni3heriyk^fb<«ioyfcixy^rTmthylpwita^ acid, 

{2S.3R)-2-(^}>ph8nytoaft>a^H>yloxy)-3-ff^ add. 

(283S)-2^^H1•naphthyl)carbamoyl^»ey)-3-m0thylperTtel»^c acid, and 

(^3n)<2H^^(1-flaphthyl)calt»afnoyloxy^^-m6thylpent^^ acid, 
ro Thm amfaia dorivativas of fbmitda {IB-2} are commeidally awdlabla. Howaver, Ihoy can be eaaify 
' prodm^ from the cc^sponcHng amino acicki. 

It is preferable that the reacton in Step il-t t>9 carried CHit In the pr^ance of a condensaticm agent As 

the corRtensatiQn agent, for instance, cartxidiiniide leoQents auch as dlcyctohexyicart)odlimide (DCC) and 1> 

aliiy»^3Htim«mylttmirK>prof^ hydrochloride (WSC* HO) can be employed, it te alao pratai^ 

rs able that the above-mentioned c o nd e n aaBon agerrt be used in an amount of 1 to 3 equivalenis* nkdre 

preferably In an amount of 1.$ to 2 equivalents, with respect to the carboxyliG acid derivath^e of formula (IB* 

1) or ttw amine derivative of feMrmufa OB*^. In order to canry out ^ rewnitm effldanHy. 

Fufthennore. It is preferable that the above reacSon in Step il-1 be carried out in an inert solvent 

Examptee of the Inert solvent are h^ogenated hydrocarbons such as dtcMoiomelhane, chloroform, and 
30 dteMoroethane; aromaHe hydrocarbons such as benzene, toluene, and xylene: ethers such as diethyl ether, 

dimethoxyethane. tetrahydroluran (THF), and dioxane: amides such as dimethytfOrmamide; donnelhyl sulfox- 
ide (DMSO); and acetonHrile. These inert solvents can be used ^e or in combination. 

The reaction proceeds In the temperature nwige of -50*0 to the reflux temperature under atmospheric 

pressure. However, it is preferebfe that the reaction temperature be set In the range of -dO*C to 30*C In 
as order to carry out the reaction efficientty. 

The carboxyl spoup In the carboxylic add derivative of fbmfwia (Ift-t) can be converted 10. for example. 

an active ester group, a certxixyllc add haide group, or an acid anhydride group for use In the atxive 

leaction in ^ep IH. 

so UStep 11-21 

in ms step, the alcohol derivative of fonnnuta (lB-3> obtained in the reacflon of Step 11-1 is oxidbed. so 
aiat an aktahyde derivative of formula (IB) ia produced. 

An active dimethyl sulfdxide (DIMSO) oxidbation rrarthod employed for the oxidization in Step ii-2. 
38 DMSO is an oxidizmg i^nt and can be used In comtrinalion with an activating agent, such as dicydohexyl- 
carbodllmide. phosphorus pentoxide. pyridine 'sulfur trioxide complsot. oxaiyt chloride, acetic anhydride, and 
trifluoroaceiic anhydride, it Is preferable mat the oxidization agent be employed In an amount of 1 to 4 
ec^alents to the alcohol derivative of formula OB-^). 

It le pief^aUe that ttm above reaction In Step lie carried out in a aolvent. Aa the solvent. 
40 fiatogeBatfld itydrocarbona audi Stt dldrioromeHianei dlctitoiimll tone, and chlorDform cui be employed. 
Altemaihfeiy. DMSO employed as the oxidlzalion agent can be used as the solvent for iNs reaction by 
using the same in an eNoessive amount The above raaction in Step 11-2 can be carried out at -20*C to 
30* C. 

Aldehyde derivatives (III) of tfw present invention, which are rapreeented liy the previouaiy mentioned 
4S formula (II) can be prepared m accordance with the following reaction scheme: 
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9— ^HH 



[Step 1X1-1} 



R® 

R*-"-»— CH-CONH-CH- { CH^ ) ^-X-R' 



CStep 111-25 



(Raductlon) 



R^^-H — CH-COMH-CH-lCHjjjj-X-R"' <-> 



tStep 111-45 



+ HjH-CH-CCHjJ^-X-r' 



[ 



[Step XII-J] 



tTC-4) 



(Oxidation) 



I 1 



I 

CHQ 



whsnrin R'^ i«pr«sefits an WMitattc hydnx:a(bcMn group, a h«fM^)cycttc groiqi. an aicyl guMip having 1 to 10 
cart>on atoms wWi a subst^ient. or a cyclic alkyi group havii^ 3 to 8 cartOT atoms; represents 
45 hydrogen, an alkyt groiqp having 1 to 10 cart>on atom^ or an aromatic hydrocarbon grot^; R* repfssente 
l^rogen. or wi alkyi group having 1 to 10 cartion atoms; reprasents an aHttKycarfaonyl group, an acyl 
^ouf>. a carbamoyl group, or a suHbnyl group; X PsprasBnts oxygen, or a group rspresaniad -S(0)bi- In 
which m is 0, 1 or 2; and n Is an integer of 1 to 5, 



60 CStopilMI 



this step, a cartKucylte ackj derivative ot fomujia <IC-1) Is allowed to react with an amine derivative of 
formula (K>a). whereby an est^ dertvattve of formula {IC-3) is produced. In Ibrmuia <iC-3), R" reprasents 
an sNcyi group having 1 to 15 carbon atoms, such as methyl group, alfiyl group, propyl group, butyl group, 
5tt t>enzyl group and diphenylmelhyi group 

It is pralsrabia thai the raacllon in Stop HM be carried out In lha praaanea of a condansation agsnt Aa 
the condsnsaOon agent, for Instsnoe. carbodlimlda reagents sudi as dicyckahexylcarbocMmlde (DCC) and l- 
elhyi*a^methylamlnopropyl)*oerboditntfde hydrochloride (W8C*HCI) can be empfoyed. Is also prefer^ 
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abto thidi tNi abov9-m«witionecl condensidt^ ^«nt be used in an amount erf 1 to 3 e(|uiv8ientt« mora 

preftffabiy in an amount of 1.S to 2 equtvatents, with respect to the carboxyite add derivativtt of formula (KV 

1) or the amine dertvattve of formula (10-2) in order to carry out ttie reaction efficiently. 

Fuftfierinore, K is preferable thtf the above reaction In Step ilM b» canrled out In an inert eolvanL 
6 Examples of tho inert solvem am halogenated hydrocartions audi as dfchlbiomethane, chiorafomit and 

diGhloraethane; aromaliG tiydrocartwns such as benzene, toluene, and xylwie; ethers such as dtalliyt eQier, 

dimethoxyethans. tetraftydrofuran (THF>, and cHoxane: amides such as dlmethyiformi»nide; dimethyl stiMoN- 

ide (DM30); and acelonlMte. These Inert solvents can be used aione or in combination. 

The reactton proceeds in th9 tsmperature range of HSO'C to Iho reflux tempsraltif* under atmospheric 
to pressuro. However, it is preferable that flie reaction temperature be set in tha ranQs of -aO'C to 30*C in 

wder to carry out tfia reaction eflRclentfy. 

Tha cad^QxyUe ac^ timive^h^ of formula (IC-t> smpioyed ki Stop 111-1 are ccmmerciadly avaltel^te or 

can by obtained by conveilinQ the amino gmupa of commerdaily available amino adds to tha groups of R* 
, and in formula (K>2). 
fS Specific axamplas of the carboxylio acid derivalKfa of fonmjla({C'1)ar» as folt^^ 

L>N>(ben2yioxycart)onyl){s«fcine, 

L-N^1 >93«mzyloxycarbcmyl)pipc»1dine»4K»arboriyl]leuc^ 

L-l^t-^l-phenylamlnocarlaonyjjteucine, 

L'NX^ mattij^banzaiiasiMon]^^aucina» 
90 L-NHnrM5thyl-N-^XMW!yloxycafl3oiiyl)loucfrw» 

L<NH;clnnanioyl}l«iCane. 

L-N-<2-n8pMhoylSteuctne. 

bfiHbanaeyloxycarbonylJvaUaa, and 

L-t^O^nzyloixycartKmyOpheriyfalairi 
ss ' Tha amina dsrlvatlv* of formula (10*2) employed in Step ttl-2 is not only commardaHy availabla. but 

also can ba synthesized from an amino acid laprassmed by formula (fC-2a) in accordance with t» 

folkiwrfng prooediflw: 

» COOH COOH 

MHj-CH-lCH^l^-X-H > HH2-CH-CCH2)jj-X-r"' 

ac-2a^ r''-X^ (IC-21>) 



- 21. I 7 

NH-.-CH'-fCH,) -X-r' 

(IC-2) 



4S wfierain R', B*\ X. and n are respective tha ssma as dalined in formuia (11). and raprasants a haiogan 

atom. 

The amine darhrai^ formula (iC-2) can aim) be syntfiei^zed after prdacdi^ ttia amino grcMip of the 

amino acid of fomnuia <i02a) by a pntfsctiva group fbr tha amino group empioyad in tha peptide synthesis. 
Specific examples of the amine derivativa of formula (tC-2) are as follows: 
60 L>0(banzyl)serineathyl ester. 

L-S-(2*phenylethyl)cy8telnemethyl eetsr, 

L-S>(3i9henylpropyl)cysta!nemaHiyi eslsr. 

L-O(3>phenyipf(Hiyl)^rwe0iyi ester. 

l-0(3-th(snylm^yl)8erfneethyl ester, 
68 L-8-(diphenylmethyl)cyst8insmethyt ester« 

L-d^cydofMncylimittiyOcyitabiaathyl astBfi 

L"8-iDydopantyl)cysMneathyt aster. 

L-8-(2Hhienyimathyl)cystainemeltiyl aster. 
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L>S-<3-1fii8ny(methyl)cy8teinee1hyl ester, 
L-S-(l-naprittiyimethyl)cy8teftieethyl estar. 
L»SK2'«»pNhyInieihyl)cystaine6itiiyl ester, and 
L•SKS^*cNoreb•n^yl)cyttoineelhyt «^r. 

s In Stap ihe ester derfvaitve o( farmute {iC-3} can be produced tsy conveitinQ the carboxyl group of 
ttie cartwxylic acid c^sfivative of formuta (lOt) to. for exaanple. an active ester group, a cariwxyHc acid 
haJicfo gmup, or an acid anhj^ilrlde gtwp to prepare an active ester c(»npound« a caffooxyilc ac^ haHde 
compound or an acid anhydride compound and ttwn Isy attowbtg such a compound to react with the amine 
derivaiwe of fonmile (10-2) In an tneit aolveni in the same manner as fct the prei^sly mentioned pfocedure 

10 inSlepllM. 

In ihia 8tBp» the aeiar derivative of fonnnuia (IC^) is nsduced to pmpaie the alcohol derivallvie of fomiula 
IS (IC-4}. 

Boron compounds such as soifium bomhydride and litNum Isorohydricie can be used as the redudriQ 
agetm fcxr ttie vedud^ in this st^. 

It is prefsraljfe that the amount of such « reducing agent tte in the range of 1 to 4 equivalents per one 
mole of the eater dsilvaive of formula (IC^ It Is also prelMto that tiie reduction reaction Im canted out 
ao In an inert sohwnt, for example, walar. ahsohbis such as methanol and ethanol, etfiers such as ether. THF« 
dimeifioxyettiane, and dio)^ne, haiogcmatod hydrocartxm such a» dichloromcrthane, chicvofonn and (Self 
hsfc^ane, and an»natic hydrocarttons such as h^if^ne. toli^ne and xyisiMi. These solvente can be used 
aione or in combinalion. The reduction reaction can be canied out at temperatures of -S^*C to 50*C. 

29 tStepill-^ 

In this step, the alcohol d^v^ive of fomiuia (IC-4) oMaMed in the reaction of Step llt^ is oxidM, so 
that an aldehyde derivative of fotmuia (II) is produced. 

An active dbnslhyi sulfbsdde (DM30) OKidlzation mettiod Is employed for the oxidization in Step III-3. 
ao DMSO is an oxidizing agent and can be used in comt>ination with an actlvaling agent such as dicyciohexyl- 
cartmdilmlde. phosphons perrtoxide. pyrldine*suifur trioKlde oomptaK. oxatyl cNorfde. acetic anhydride, and 
Mfluoroacatfc anhydride. It Is preferable tfiat the oxldizalion agent be emptbyed in an amount of 1 to 4 
equivaients to tfw alcohol derivative of formula (iC-4). 

it is preferable that the above ruction in Step lfl-3 be carried out In a soivent. fbr example, hafogenated 
3S hydrocarbons such as dichtoromethane, dicNoroethane. and d)kmalorm. and DMSO. The at>ove reaction in 
Step itl-3 can be carried out at -20*C to 30*a 

{Step «MI 

40 hi this step, the carijoxyDc acid of formula <iC-i) and the amino alcohol derivath« of ffonnula (i05) are 
^owed to react (n the presence of a oondanalng. agent to produce ttia aloohol derivative of fbnnula (I&4). 
This reaction can be carried out by using the same condensing agent and reactton solvent under the same 
condictlons as in Ste^ ili-l. 

The amino ataohol derivative of fomiula (lC-5) can be produced from the previously mentioned amino 

46 add <^.forrmila (K>2a) in acconfam with the fbHowing reaction scheme: 



50 



ss 
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COOH COOH 

tm2-CH-(CH2)„*X~H R^WcH-fCH^Jj^-X-H 

(IC-2a) 

COOH 



R*-X 



CH,OH 

(Reduction) I 
— R^'^HH-CH- ( CHj) -X-r' 



CH.OH 

I ^ , 

nc-s) 



wherein R', K and n am respectfyeTy tho sam* as in formuta ^ and raprasents a protectivo group for 
the amino group. 

Specific examples of lh« amino alcohol derivalive of fomnula (iC-Q are as follows: 
{2R)-2*amino-3H2>fluoiobenzyithlo)propanol, 
(2R)-2"amino-3H3<t)lorobenzynhio}prop8nof. 
{2R>-2-amino^4-chlorobenzyltMo)propanol. 
(2f=l)'2-amirio-3-<3-fliiofobenzytthtoH5roparK^, 
(2R>'2-amlno>3^2*mett)oxybmzylthioH:>ropar^ 
(2R)'2«amino<-^-^fhK)robenzyltjhio^propWK4» 
(2R>'2-«mkio-3-{3-mothoxybenzylthlo)piopanol. 
(2H)>2o8mhio^4*melhoxybenzylthio)pfopanol. 
(2nh^am^o^3-nitrobenzyKMQ}propanol. 
(2fl>-^^ino^4-nitrofoen2yttMo}propanoli 
(2S)-2>Bnyno-4^hano9(ybutano}, 
(»)>2-amino-4-<phenylthio}butanoi. 
(2S)-2-amlno-3-{2'«ltlOfobenzyiaxy}propanol, 
(2S)*2-afTyno>4-<2*fluoropheno9(y^utanol, 
(2S)-2-amino-4-0.|lMorophonoxy)butanol, 
(2$)-2-«miiH}-4H2-<^lon»phenoxy)l3M^ 
(2S^2-amino-4-(3H::hkvopli6nt»cy)biftanol* 
{2$)*2<^ino-4-t>enzylthiobutanol, 
(2S)>2-aiTrino-4^1luorobenzyithio)tXitwol. 
(2S>-2-«mino^(2-<^lorobenzyimio)b(itanol. 
{28)-2-amino-4-(2-fiuorophenyWilo)butanol, 
(2S)»2>amino-4-(2<hloropheny{tMo)butan(^, 
(2S>*2-Bmkio-4'(4-chloroplwnylthlo)butan^. 
(2SV2-ui^ino^(2-chlorobenzyloacy)butBnol. 
(2S}-2-ftmino<4-<2-fluorobenzyk»cy^butanol. and 
(2S)-2-8mino-4-<3>nHfOben2yloxy^utwol. 

bi tM« step, th9 cart}OKyiic acid derivative of fbrmuta (K>1) can be conv^ed to an active eater 
compound, a cartxiKyfio acid iialide compound or an acid wiiiydride compound, and su^ a compound can 
tm Bllowad to raact with lha amlna aloohoi darivaGva of formula (IC-^ In tha same mannar as In lha 
previously mantionad procadura In Step ihi to produoa lha alcohol darivaMva of fonnula (I&4). Tha thus 
produced atoohol derlvatlva of formula (IC-4) la oxicfizad by the same procadura as In Stop 111^ to produca 
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the akleltyde dat ivative of formula (II). 

Obvkftidly« numarous modificationa and variations of th« present invention are possible in light of the 
atwve teadiinQS. tt is ifterefere to be understood titat WitMn the scope of the appended ciaims. the Invenfion 
tnaiy be prscSoed otiiefwriae ttun as ttpodflcBly described heralR. 

CMhsr fisebawi of Utts invenflon will become appsvent in the course of the foHowbiQ descdpUon of 
axamplaiy embodiments, which aia ghmi for iHustrailon of the Invention and are not intended to be iimittng 



11-1 

Syntliesis of CSR^as^-l-benzyioKycsffaonyiazelidlne-^^mrbox^ add CReferenoe Compound No. 1-1): 
HN pCOOH ^ |-C-Y^CH2 rCOOH 

lJ —"19^ « lT 



To 60 ml of a 1 N sodium tiydraxide solution containing S.05 g (58 mmoO of (2R^)-azetii£ne-2- 
carixKxylic add synthesized Hi accorcfonce wHh the method described in Agr. Biol Qwm vol 37 (No. 3) 648 
<t973), 4S ml of a 32% toiu^ie sokitfon of benzylcHcycartwnyl chioride and 60 of a 1 N sodium 
hydroxide solution were added drapwise at the same time under an ice-cooled condition. The reaction 
mtxiure was stirred overnight at room tompofature and then washed with etfier twice. The reaction mixture 
was mads acid (pH* t • 2} by the addition of concentialsd hydrochloric add thereto and exiractad with 
ethyl acetate twice. The resulteunt organic extract layer was washed with a saturated aqueous solution of 
soc^m chloride, dried over anhydrous sodium sulfas, concentrated under reduced pressure, wtiereby 
8£ g of the captioned i^efemnoe Compound No. 1>1 was ob&ined in a yield of 74%. 

NMR ^. COCIi): 7.30 • 7.43 (m. 5HK 6.16 (S. 2tf). 4.76 - 4jgO (nn, 1HK 3.90 - 4.10 (m. Sf). 2.40 - 2.65 
(m.2H> 

BafarwMMi Examplm 1-2 to 1-36 

The swne reaction procedure as In Reference Example 1-1 was repeated except that the {2i^^)- 
azetidlne-2-cafboxyiic add and the benzylcmycarbonyt chloride used In FMrence Example 1-1 were 
lespectivety replaced by IMalevial a and Material b shown in Table 1. wheieby Reference Compounds No. 
1-2 to Nou 1-28 were respectfvely obtained as shown in Table 1. 



S9 



19 



EP 0 ^ 336 A2 





'"a 


is; 




SSI'S 

•«-'» r» w w 






Q 




0 


.0 


0 










r 




■ 


lis 




P 

th 




i 

l» 

1:3 
t| 

3l 


1- 


III 


hi 

III 


III 




II 


1' 




j^l Is 


if! 


if!' 






r» 


2 









20 



EP0S20 338 A2 



1 


" j?c^_: sir 






1 ^Sj5i« 


>* 




0 . 




0 


at 




h 




/ 

0 0 




|f 
III 


"""^ 


ltd 


1 

1 

_L JL 


I- 


lii 


i 




P 


I- 


Hi 


ill 


.11 




ii 




• 


2 


0 

i 



21 



&P0S20 336A2 




22 



EP0S20 336A2 




23 



EP0S2O 338 A2 



8 

1 


1 

9, iiis 

? ssr: 

1 7T7a 

1 !55i 


iri « 

r-a »^ ^ 1 ~- 

! Usui: 


■ g 

7£'T£a 

I- m» 


m 








<? 


0 

i 




\ 






1 


m 


1 


• u 
1 ■* « 
<-t t 

•HI ,2 Qt o 


1 

7ll 

h! 


[I 






1" 


III 


. 1 


III 


li 


If 

« u 


I- 

i 






III 


• 1 

^ 1 

11 


Si 


U 


• 


fN 
■-I 







24 



EP0S20 33eA2 



« <^ tf in 

^^"i-. to 




^ ? s 

CSS 

1 ^^^sf- 

— 01 aO o« ri 1 


0 |2 n r4 

{-^ M 

ax g» 
0 7 0 

to ift 

^ ? ^ S e 

CD ui rn ^ <— 




0 

i 


CI ^ 




9 > * 

r-> r-t 


il-l 


fm 

rill 




111 


=^ 

>i u •a 


ill 


lb 

m 




f 



58 naUwrnnom Exampl* t-27 

Synthesis of lKN4Mn2ylcarbamoyl)pip0ridlne-4<artN9^^ add (fWtarsnce Compound Na 1 -27): 
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s 



HN 




COOH 



Under an ico-cooted conctttton. 26.9 mi (0.^ mol) of tMonyl chiocfete was added dropwiae to 200 mi of 

10 an elhanol suspension containing 25 g 0).1d3 mol> of piperidln»4-carb<»cyiic add* The reaction mixture was 
stirred at room tempermune fear 18 hotirs. and than concentrated undor reduced pressure. The residue thus 
obtained w^ cSssolved in ethanot WHh the adxmon of ether to this reaction mixture, crystats separaled out 
These crystals were separated liy fMratiQn and dried, so that 36.3 g of pipei1dine-4-carboxylic acid ethyl 
estac hydraclUofkki ww obtained In a ]^eld of To a fiMrthylerai chloriito suspension containino 7.28 9 

18 C37.6 rnmoi) of the above prepared ester hydrocNorlde. 10.5 tvt (75.2 mmol) of trielhylamine and tienzyl 
isocyanate were sticcess^rirfy added under an k»i-cocried condMion. Ttie reaction mixftjre was then stinred 
overnight at room temperature. The reaction misdure was wasr^ successively with 1 N hydrochiortc ackj, a 
saturated aqueous solution of sodium hydrogencartsonate and a saluraled aqueous solution of sodium 
dhloride« and tten dried over anhydraua sodkAn suifats. The solvent was cSsttNed away firom tiw reaction 

20 mixture under recbjced pieiaurie, whenrtiy 7.58 g of 1«g»t>Bwzylcartwmoyl)piperi dln e 4 "C«ix»tylic acid ethyl 
estsr was otitained in a yield of 68%. 

ml of a 1 N socftim hyckcodde solutie»} was »ided to SO mi of a mettiamsl ^ution ccmtaining 7 g 
(24.1 mmoO <3f the above preparsd ethyl ester under an ice^^oled condition. The reaction mixture was 
stirred for 3 hours, and then ooncentraltod under leduced pressure. The residue ttujs obtained was dissohied 

2S in waler and washed with ether ttAcsB. The i^uiSng water layer was made txM {pH 1} by ttie addition of 
concentrated hydrochloric acid thereto. The wadar layer wae exttactad with cMorotorm twice and dfted over 
anhydnHis ^tfate. The soh«nt was disdiled avray under rsdkiced pienure. vrfiersby 5.S4 g of the captlonerf 
Hefftrence Com|X>und No. 1>27 was obtained in a yield of 94%. 

NMR (S. CEbOOr^ 7.17 - 7.38 (m, 5^. 4.35 (a. 2fi). 3.67 • 4.05 (m, 21^. 2.64 - 3.04 <m, 2H). 2.92 (tt. 

30 J-11.0HK.4.0HX.1H). 1J0 - 1.99 (ni.2H}. 1.45 -1.63 <m.2H) 

MBr«m aoHiiptos 1-26 to 1-as 

Hie same raadion prooeditfe as bi Referen<^ Example 1-27 was rapeiied eMcept that benzyl 
se isocyanale used in R ef e renc e Example 1-27 was replaced by the respective materials shown in Tal»le 2, 
whereby Reference Compounds No. 1-28 to No. 1-32 were respectively obtained as shown in Table 2. 
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Raittnmctt Exampi« 1-33 

Synthesis of 1-(9-fluorenylcarbonyl}pipericHR6-4'carfooxy{ic acid (Heference Compound No. 1-33): 
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8 




fO 

To 100 ml Of a tetrahydrolUran sohitiofi of 5 g (^.6 mmol) of d-ftuorme i^rboxyUc add. 2.74 g (233 
mmoO of N-fiydroxysuccfciiinitto and $.40 g (26.2 mmol) of N.N*-dicycloite}cyl carbodiimide worn succes- 
«ivaly added under an ico-cooiad oomSfipn. After stkring the above mixture for 3 hours, dicycloheacylurea 

IS was ramowed from flw leacSon mixture by fiRration. To Hw fiHrale. 4.61 g (23.8 mmoO of plpefidiVi«-4- 
cafboxyflc add etNyl ester hytfroc^iorfde and 3^ ml (23.8 mmol) of triethyiamine were added at -0* C. The 
rew^tion mixture was fiHrttier stirred ovemigM room temperature. The sotvent was cHstilled demy from the 
reaction mixture under reduced preasum. Ethyl acetate was added to the residue and the mixlura was 
washed auccetalvely wRh a 1 M hydrochloric a^ solution, a saturated aqueous solution of sodfimi chloride. 

» a saturated aqueous soiufion of sodium hydragoncaitonals and a saturated aqueous solution of sodium 
chloride, and Ihen dried over onhydnMS sodium sulfate. The solvent was distllied away under reduced 
pressure, whereby 8.10 g of ethyl l-^fluor«nylcarboRyi)p{peridine-4-carboKylafe was obtained in a yield of 
73%. 

8.10 g (17.5 mmol) of tie above prepared ethyl &-fluQrenylcarbonyiplperidine-4-cartMocyl8t» was 
as dissolved in 35 ml of methanol* WHh the addition of 3a5 ml of a 1 N sodium hydroxide solution under ah 
ice-cooled condition, the resdiCMt mixture was stirred for one hour. Subsequently, a 1 N hydrochloric ackf 
solution was added to the reaction mixture unttl it t^raime neuferal. and then the methanol was <^sfi!led away 
from the reactkm mixture under reduced pressure. The resicteie thus obtained was made ba^ with the 
addition of a 1 N sodium hydroMide solution and washed with ether. The resultant water layer was made 
so add (pH-1) by the addition <rf 4 N h y droc htor te add, and aKtracted wHh ethyl acetate. The extract layer 
was washed witti a saturated aqueous sofeition of sodhrni chtoiide and then dried over anhydrous sodium 
sulfate. The solvent was cfistiHed away und^r reduced pressure, whereby 5.75 g of the captloiied neference 
compound No. t-33 was ok>tained. 

NMR («. GOOk): 7.80 (d. 7.3Hz. 7.28 - 7.70 (ffl. W). 5.08 ^ 1H). 4^ - 4.45 (m. 1H). 0.60 * 3.15 
3S (m*BH) 

Hi efiie » Ex em pto s 1>34 to 1*41 

The same procxtdiure as in ftofwenca Exami:^ 1-33 wsa repeated encc^pt that me 9-fiuDr»te ca^boxylie 
40 add used in BOHnple 1~33 was reined l>y ttie respective cwboxyllc adds shown in T^le 3. whereby 
Relwencs Compoimds No. 1*34 to No. 1-41 were reapectiviMy cdildned as showm in Tabia 3. 
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se Synthesis of lK2-naphmylmet}iyl)plp«rid)n»-4-c«iboxylic acid (Hefsrance Compound No. 1-42): 



30 



EP062Qaa8Aa 




IS 2.17 ml (1S.5 mmol) of irieihylwnlm. 4M g ^1.0 mmol) of 24iapliltioalcMiyd» and 0.3 g of a 10% . 
palladium caibon were «lded to an athanol sobitton confining 3.0 g (1S.5 mmol) of p(perkSne-4H:»tMMcylie 
adNI 6lhyl e^fesr hydrochkHiito. Itwi iribovo pi^>afed reaction mijcta^d was stirred ovmnlght in a strram of 
hydrogen gas and tfie paHadlum carbon was separated therefrom by ffHratlon. The solvent was distilted 
away tinder redtioed pressuva.. t!w reakJua Ihiia oUainad was <Saaolved in I N hydrochloric acid and 

20 washed with ether. The reedtant water layer waa made basic witti the addition of sodium hydrogencar- 
ixmaSB and extracted with dichicromethane. The resultant extract organic layer was wasted wHh a sahirated 
aqueous soiution of socfitan chbrkle and dried over anhi^cfrous sodium sulfate. The solvent was distilted 
away under reduced pressure, whereby 4.05 g of NH^aphthytmethyi)plperidine>4*carboxyiic add ethyl 
eater was obtalnad In a yield of 88%. 

» 4.05 g (13.0 mmol) of 9ie above prepared ester was dtssofved in methanol. Witti flie addtlion of 30 ml 
mmoi) ol 1 N sodium hycfaroxicte aqueous soHj^, the re«c^ mixture was stiired. The pH til the 
reaction mixture was adjusted to 7.0 with the addition of 4 N hydrochloric add. The solvent w^ cNstilled 
awiy from the reacSon mijdure under reduced pressure. The residue thus obtained was dissolved in l N 
sodium hydroKidft and washed wHIi aithar. The pH of tha resulting water layer was ai^usied to 2 with the 

30 a&mon of 4 N hydrochloric add and SMtractsd wHh a mixed solvent of chlorofbrm and 2-butanol. The 
resultant extract organic layer was (fried over anhydrous sodium sultaie and the solvent was cfistilled away 
under reduced pressuia. wtiaiaby 3.7D g of N-<2-napiitr^l-methyQpiparidina-4<»rbOMyiic add waa obtained 
in a yield of 100%. 

NMR<S. CXhOD^ 7M0 - aOB (m. 4H). 7.54 - 7.63 (m. 3H), 4.48 (s, 2H), 3.40 - 3.55 (m. 2H). 3.05 - 
» 3.27 (m. 2H)» 2.55 - 2.71 (m. 1H). 1 J2 - 2.25 (m. 4H> 

Syrdhasis of 1-benzyl-piperldina-4<arboocylle add (Flafafenoe Oompound No. 1-43): 




COOII 



The same procedure as in inference Example 1>42 was repeated except that the 4.^ g (31.0 mmol) of 
2-naphth08idehyde used in Refarance Example 1-42 was replaced by 5J24 ml <31i» mmd) of banzal- 
50 dehyde. whereby the captioned Reference Con^und No. 1 •43 was obtained. 

NMR(S.COiOO): 7.40 - 7.66 <m, 5H>, 4.33 (s. 2H)» 2^ - 3.85 (m, 4H), 2J0 - 2 JO (m. 1H), 1.70 - 
2.40 {m, 4H) 

Rafaranca Exanmtta 1*44 

Synthasla of 1<<3.4-dichlorobanzyi)-p{paridina-4-carbQ9cyiic add ^tdarenca Oompound Mo. 1-44): 
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The satrm procjedtar© as in Ftelaf!©nco Bcampte 1-42 repealed except that the 4.84 9 (31 .0 mmol) of 
2-naphttKWldehyde used in Reference Example 1'42 was replaced by 4.10 g (23.4 mmol) of 3,4- 
to dichlorobenztidehycto. wtrareby the captioned Reference Compoufid No. was obtained. 

NMR (». COaOO): 7.62 (d. J«2Hz. 11^. 7.S5 (d. «l*8Hz. 1H). 7.41 (dd. J-8Hz. J»2Hz, 1H)» 3.84 (s. 

2H), a02 - ai5 Cm, 21^ 2.4S - 2.82 (m. 2H)i. Z34 ^ J«10Hz; J-4Hz, 1H>. 1.72 - 
2.10<m.4H) 

IS Rterenoe EicamiM* 1-4B 

Synthesis of lH:iiniuunylpip6ifdlne-4-«arboxyllc add <Rafersnce Compounct Mo. 1-4S): 



ss 



as 




30 

3.53 g (25.7 mmol) of potassium c^bonate and 3.80 ml (25.7 mmol) of cinnamyt bromi<te were added 
to an acetonibtle solution containinQ 4.04 9 (25.7 mmol) of piperidlne-4-cait»xylic acid ethyl estar. The 
above prepared raadton mfactwe was rethmed for 4 hours and the solvent was cfistiRed away thereHrom 

3S unctor reduced pressure. The residue thus obtained was dissolved in cNorolorm and washed successh/ety 
vrith a sah^atad aqueot» solution of sodium chicxide c(xit»ning 5% cHrtc add, a saturated s(^uHon of 
sodium hyd rogencartwnate and a saturated aqumus solution of sodium chloride. The resuftuit extract 
orgai^c layar was dried ovm anhytfirous sodium sulfite and Hw aoiveiit was distilled away under redurad 
pressure. The residue ttius obtained was chromatographed on a siKca gel column for purification, whereby 

40 3.87 9 of N<cfrmamyli}lperidfrie<4-cartK»(yiic acUS etftyl ester was (^tadned in a j^eld of 57%. 

3.97 g (14.5 mriM^} ol the above prepared ester was dIssKrfved in meth»x3f and 32 ml (32 mmoi) of a 1 
N ^xfluKTi hydroxicto aquecxis s(dution was added to ttie reaction mixture, followed by stirring for 3 hours. 
The pH of reaction mixture was ad|ustad to 7 with the addition ol4H hydrodilorie add and the solvent was 
disUled away IhereflKNn under reduced pressure. The residue thus obtained was dissOtwed in 1 H sodium 

48 hydraadds and washed wHh ether. The pH of the rasuWng water layer was adjustsd to 2 with the adtStion of 
4 N hydrochloric add and extracted with a mixed solvent containing chiorofbrm and 2<but»K)l. The resultant 
extract organic layer was dried over anliycb^ous sodium sulfate and the solvent was distilled away under 
reduced prsssure, whereby 3.25 g of the captioned Reference (ktmpound No. 1-45 was obtained in a yiek] 
of 91%. 

so NMR {<, CD»00): 7.25 - 7.80 (m. SH). 8.81 (d. J - iSHz, 1H), 8.34 (dt. J » 16Hz. J » 7H2. 1 H). 3.88 (d» 
4 "THx. 2H). 3.40 * 3.66 (m. 2H^ ZJOS - 3.25 K 2H). 2J>S • 2.75 (m, 1H), 1.80 > 
2.32 (m.4H) 

RefiarenM ExMnpto 1-46 

flS 

Synthesis of (2S)-2-amin(>^metiiyltMobulanoi (Reference (^pound No. 1-46): 
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CfUOH 
I 



38 ml (300 mmo}) of cMofOb1inottiyl^tan« was added dropwls^ to 200 ml of an artfiydroi» 
10 tairahycjhroftjrafi suspenston confainffi^ 3^ g <1S0 mmd) of lithium borohycMcHi unctor an ic»-cooted 
condWon. tha raactkm mixti8« waa stirred for % irrinutea 7S g (50 numi) of L-m«thi(mlr» was gr^Aially 
adctod to Hie raaction mixtura, ioHovvad by stirring ov<ami(^ at room temperature. Methartol was furtlier 
added to the nMction mbtttire under an ice-cooled ooitdition until tlie evolution of hydrogen gas ceased. The 
solvent was cSirtiRed away from the reaction mixtufa undef reduced pressure. A 10% sodium hydraxkSe 
?s soHiuOn wM ooasu ID uie uius oKnatnao resraue* fomweoi oy me exmcaon wnn crnorinorrn vwive> wvar me 
resultant chloroform extract layer was dried over anhydroua sodium sulMa^ the solvent was distilled away 
under reduced pres»ira. whereby 5.12 g of the oaptiaffwd Refsrance Compound No. 1-^ was obtained In a 
yield of 7S%. 

mm CaCky: 3J0 (dd. J»11H2. J»4Hz, 3.33 (dd. J"1lHz. J-7Hz. Ihl^ 2416 - a04 (m. 
» 1H). 2.57 - 2.64 (m. 2H). 222 - 2.43 (m, 2.1 1 (3. 3H). 1.68 - 1 JO <m, 11^. 1^ • 

1.62 (m. 1H) 

Refarencft Examples 1-47 to 1-53 

3SS Itie same react i on procedure In RefMence Cxamf^ 1«4S waa repeated e K < ?ep f that the LnfuethloiAie 
used ki Relsrence £xampk) 1'-46 was replaced by the nwiarfai shown in Table 4^ wheraby Fteference 
Cornpoundarto. 1-47 to N0b1-S3 were reapectively obtained as shown in Tab^ . 
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COOH 
I 
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ss RoffttfMic* Exampla 1-54 



Synthesis of (4S)-2;!^ethyh3-CMMilc»cycwtoony^^ 
pound No. 1-54}: 



(Refersnce Com- 



as 



EP0S20 33eA2 



CHjCOOH ^0 



40.1 g (p.4 mol) of pofassium hydrooencarbonato was addad lo an anhydrous N.N*-dimethylformamtd8 
solution ocmtainino 22A g (0,1 moi> of t-butoxycailxmyl-L-aspartic acid. Thd above mMuro was stirred at 
room temperature for one hour. Furthermore, the reaction mixtwe was stirred oveniight at room temperature 
after the dropwiso addition of 31. 1 ml (0.5 mol) of msthyi rodide. Water was then added to the reacdon 
mtxture. folfowed by the extraction with elhyt acetate. The resultant organic extract layer was successively 
washed with 1 N hydrochioric acki and a sahjrated aqueous solution of aodum cMoide. and dried over 
anhydfous sodium sulfate. The solvent was dlstfllecf away under reduced prmjre. whereby 2SJB g ol a 
dimethyl ester was obtained in a yield of 

A teMydrofuran solution containing 25.7 g {S6.4 mmol) of the above prepared dimethyl ester was 
added to a teirahydroiuran solution containing 4.3 g (186.8 mmol) of lithium boroitydrfcie. To this reacfion 
rrriiduni^ SO mt d mathiinoi was furtfier adde d dropwrise. Alter stirring for two houm, waiar was added to tiie 
rMction mixture and tho solvent was ctfslliied away the re from under reduced pressure. To Vie residue INjs 
obtained. i N hyc&ochlodc add was added. The mixtiire was extradsd with c h lo rofor m and dried over 
anhij^rous socftytm sultete. Tho solvent was dtetiHad aumy under reduced pressure, vrtteroby 16l5 q of a diol 
was obtained in a yield of 92%. 

83 ml ^STS mmol) of 2«2-dimettioxypropane and 1.28 g (6»7S nwnoi) p>4!0iu<wie snrflonic acM hy<frale 
wiMe added to a nraMi^me dhkMlde solution containing 27.6 g (IK rmnoi) of 6m above prepared diol. Tlie 
reaction mixture was stinred overnight at room temperattne. The raactfon mlxtt^^e was washed wHh a 
saturated »3kiliE»i of ^cHum hydrog^Micaitionate ^d cfriad over ai^ydrous sodium dilate. The st^vent was 
distilled away under rsduced pressure. The thus obtafaned residue was chromatographed on a silica get 
cobimn Ibr purifjcaBpn,, whneby 19.8 g of tlie '^■ pt ioned Re i e t eno Compound No. 1*54 was «'*if in ed in a 
yield of 60%. 

NiMR (<. COCts): 4.1B • 4.27 (m. 1H). 3.80 • 4.04 (im. 1H). 3.80 « 3.71 (m. 3H}. 2.70 • 3.00 (bra, 1H), 
1.70 - 1 JO <m. 1.SS (s, 6H), 1.50 (s. 9H) 

ReliMVMncs EMMnpto 1*^9 

Synthesie of (4S>2>dfanelhyl'a-<HxjtoKycarbonylH-04tydn^ (fMerence Com- 

pound No. 

COOK ^0 
BOC- Hl{- CH - (CHg)^ COOH ► BOC-H — ^(011^)3 OH 



The reaction pn)ce<tore In {Reference Example 1-S4 was repeated except that the t-butcncycarbOfiyl-L- 
aapartle add used in F^eferenoe Example 1-54 was replaced by the l-biiloxycarbonyM.-glulamlc add, 
whereby the captioned Refbrsnce Compound No. 1-S5 was obtained. 

NIAR 9. COCIt): 3.55 • 4JKZ (m. 5H>. 2.19 (S. 1 H), 1 .35 - ^00 (m. 19H) 



Reference Example 1»56 

dynthesis of (2S)-2*«mino-5-phenylpentanoi (Reference Compound No. 1-56): 
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^0 CH^aii 



A mettiytantt chtoricto soMtbn containing 4.1 ml (483 nwnol) otomlyl cNoride was cooled to -78*0. To 
tN« aoMlon, 8.84 mi (87.2 rnmoi) of <Simelfiyi suHOKido was added dropwiss wWi slinring. Aflar one hour, m 
msttiylana chtodde solution containing 9.82 g (40 mmol) of tho Reference Compound No. 1-54 synthesized 
In r^e^mwKSB Bcamf^ 1-54 was added to the above solution. This reaction sdutkm was ftjrtt^er stirred for 3 
hours, followed by addition of 27.9 mi (200 mmoO of trielhyfamlne. The reaction mixture was ftirfher sfifred 
for 30 minutes. After the tempenAura of the reaction ndxture was raised to room temperature, the reaction 
mbcfeirs was poured into water to eeparaie an organic layer therefrom. The nsmalrting water layer was 
extracted wfth methylene chloride, and a mtxtitfe of the thus obtained extract layer and the organic layer 
was wa^ied siKrcessively with a 1 N h^toc^ioric acid solution and a saturaled aqueous solution of «xlium 
chtodde, and dried over anhydrous sodium sulfale. The solvMit was cSstHted away under racftjoed pressure. 
Tfm residue ttius obtained was chgo nwU o graph ed on a sHIca gel column for purMcatiOR. wtMweby 7.16 g of 
(4SK.2'<fim«fNI-3*^*butcmycaf1wnyfH-<fomiyln^ was obfarined in a yield of 74%. 

NMfl (*. CDCia^ 9.79 (8, 1 H). 4^85 - 4.40 (m. 1 H), 4.04 - 4.09 (m. 1 H). 3.73 (dd. J • OHz. J = 2Hz. 1 H). 

2.82 - 3.10 (m. 1H). 2.62 - 2.80 (m. 1H). 1.61 (s. 3H), 1.55 (m. 3H), 1.48 (s, 9H) 

An anhydrous tetrahydyrohiran solution containing 3.28 g (29.2 mmol} of potassium terHiutoxIde was- 
added dropwiae lo an anhydrous lelrahydrofuran suspension of 16.98 g (4a8 mmol) of triphenylbenzyl 
phosphonhim bromide at -78 with stining. The temperature of the reaction solution was raised to room 
temperature over a period of one hour, and then cooled to -78* C. To this solution, an anhydrous 
tetrahydrohjran contaiiiing 7.10 g (29.2 mmol) of the above prepared OKaaBOlidine aldehyde was added 



After the completion of the dropwise addition, the reaction solution was allowed to warm to room 
temperatore. followed by stirring for one hour. With the addition of a saturated ammonium chloride solution 
to the above reaction solution, the solvent was distilled away therefrom uncS&f reduced pressure. A water 
layer was extracted with etiiyl acetate. The resultam organic extract layer was washed with a salur^ed 
aqueous solution of sodium chlodde and cfrled over anhydrous sodium suHiatB. ttie solvent was distiiled 
awsfy under reduced preaauna. Ihe residue thus obtained was chromatographed on a silica gel column for 
purllicelion. whersby 7.5 g of an olefin was obtained in a yield of 82%. 

To a metfunol solution containing 7S g (23.9 mmol) of the tibove obtained olefin, 2.00 g of a 10% 
paliadium cadMn was added. This solution was stined overnight at room temperature under a stream of 
hydrogen. The paRadium carbon was removad from the sokitton by filtration, and then the sohwnt was 
distilled away from the filtrate under reduced pressure. To a methanol solution containing ttw thus obtained 
residue, an ethyl acetate solution conta^ing 4 H hydrogen chloride (4 N Ha - AcOB) was added wHh t>elng 
cooled. The reaction mixture was SUtmd for one hour. The 80^e^t vras distilled away under reduced 
pressure and the residue thus obtained was dissolved In water and then washed with ethyl acetate. 
Potassium carbonate was added to the resuttani wat^ layer to mtka the reaction product in the water layer 
bask:. The water layer was extracted with chtorofOrm and dried over anhydrous sodium suif^. The solvent 
was distiiled away under re<Aiced pressure, whereby 1.34 g of the ciqstioned reference Compound No. 1-58 
waa obtained In a yield <rf 31%. 

NMR 9, COCb): 7 JIB - 7.31 {m. 2H), 7.16 - 7.20 (m. 3H). 3.57<dd. J » 11 Hz. J "4Hz, 1H)» 3.25 (dd. 

J » 1 1Hz, J » 8Hz. 1H). 2.80 • 2.88 (m. 1 H), 2.80 - 2.88 (m. 2H), 1 .82 • 1 .90 (m. 
1.80 * 1.80 (m, 2H), 1.40 * 13D-(ni. Ili), 1.24 - 1.37 (m. 1H) 

Reference Example 1-87 

Synthesis of (2S)-2-amino-8-phenythexanol (nafarenoe Compound Na 1-57): 
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^0 CHjOII 



Tho same reaciiofi proeatte^ as in Ralardfics Example i-se was repeated wc^tA that the (4S)>2^ 
dlrnethy}'3-(t-butoo(ycai1}ony{H-(2-hydfOxyeth^ used in Refsfence Example 1-S6 was re- 

placed by {48>»2>dimethyl»3-0-butaxyc«txjnylH-(3-hydroxypropyl>^ synthesii^d In Refer- 

mK» Bcample y*tm9iy)f the capti<Mied R^arenca Compound Ho. 1-S7 wm clbt^md. 

NMR (S. CDCta): 7.m - 7.^ (m. SIQ. 3JS0 <dd. Js1Q.6Hz, J»3mE» IH^ 3.18 (dd. J«10.mi2. 

J*»7^ 1HK 2^65 • 2^ (m. 1H). 2^ 9. «l-1S.2Hx. t.TS - 2X10 (m. 3H). 1.10 



Synthesis of C2SHNmino-7-phenylliepttnol (Rafsnmce Compoitnd No. 1«€8^ • 



BOC-H 



The same reaction procedure as in nefa fenc w Example 1-58 was repeated except that, t 
benzyl phoaphoniuifi bromide used in Reference Example 1-S9 was replaced by trfphenyi<3>phenylh 
propylphosphor^ bromide, whereby the captioned Reference Compound No. 1-Sd was obtained. 

mm i», CDOa): 7.20 - 7.35 (m. 2^0. 7.10 - 7^ {m, 3H>, 3.50 - 3.K (m, 3H), 3.64 (dd, J « 10Hz. 3Hz, 
1H)« 3.35 (dd. ^«10Hz. 7Hz. 1H). 2.85 <• 3.00 (m. 1H). ^58 (t, J"7Hz» 2H% 1.S0 - 
iJBQ (m. 2H), 1 J» * 1^ (m. 6H) 

Reference Example 1-59 

Synthe^ of {2R]h2>amim>-3(2'-fluoroben2yithio)pn3panol (Reimence Compound No. 1-5£^ 
COOII cHgOH P 



6.9 9 (300 mmoi) of metallic socfium was dissolved In SOO ml of melhanol wHh stirring. 17.8 g (100 
mmoO of a L-cystelne hydrochloride hydrate was adctod to the above-prepared reaction solution, followed 
by stinring at room ten^ierature for one hour. 1S.0 9 (100 mmoi) of 2-f!iJoroben2yl chloride was added 
dropwise to the re^on mixture,, wa then the mbcture was further stirred overnight The solverrt was 
distilled away from the reaction mixhire under redt%ed pressure. The residue thus obtained was dissolved 
in water and washed with diethyl ether. The resulting water layer was made acid (phi ^l) by the addition of 
concentra^ hydrochloric acid, so that crystals separated out 

The crystals were separated from the reaction mixhire by filtration, wa^ied with water, ethanol and 
diethyl ether, and dried ovdr under reduced prssstire, whereby 16.5 g of L-8-(2'fluorQbenzyl)cysteine was 
obtained in a yield of 72%. 

The thus obtained L-S-^fluorobenzyQcystelne was reduced in accordance with the pracaditre used in 
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R«f(Mrenc« Example 1-46 subsequently, wTieieby the captioned Reference Compound No. 1-S8 wee 
obtained. 

NMR (S. COOi): 7^ - 7.36 (m. 2H). 7J11 • 7.13 <m. 2H). 3.^ (s. 2H). 3.62 (dd, J- 11Hz. J«5Hz. 

1H>. 3.38 (dd. J-IIHz, J-THi, 1H). 2.66 • 3.04 (m, 11^, 2.61 (dd, J«13Hz. 
8 J'SHz, 1H^. 2.42 fdd. J«.13H3e. J-6Hz. 1H). 2.00 • 2.10 {m, 3H) 



Synthesi* of (2Rh2-««yno-3H4<hibrobenzytliito (Refeiwnce Compound No. 1-60): 

COOU CII^OH 



The same reaction procedure as in Reference Example i-SO was repeated except itiat the 2« 
fkiofobenzyl chloride uaed in Retavenoe Example 1-60 was reptaced tiy 4-chlorobenzyichtoride. whereby the 
20 eai^ioned Ralefenoe Compound No. 1«60 was obtained. 

NMR^.CDCl9): 7.23 - 7.30 (m, 5H>. 3.68 % 2H}. 3.60 (dd. J>11Hz. J»4H2. 11^. 3.36 <dd. 

J»11Hz. J-7Ffe. 1H). 2.92 - 3.00 (m. 1H), 2.54 fdd, J«13Ht. J»5He. IH), 2.36 
(dd, J « 13H3(. 4 « 6Hz. 1 H). 2.16 - 2.28 (m. 3H) 



Symhesis of (2S)-2^amino-4-<'4-chiorobera:yllhio)butanol (Refarence Compound No. 1-61): 

j^^^ CllgOH 
8flC-M— I(C1|2)2-0U ^ »2»-CH-<CH2)2-S^Cir2^<g>« 



CI 



2.77 g (27.4 mmol) of triethyiamine was added to an ethyl acetate sohjtion containing 5.6 g (22.8 mmoi> 
of the compound synthesized in Reference Bcample 1-54. 2Jt ml (27.4 mmol) of methmsirffbnyl chloride 
was further added dropwlse to ttie above-prepanNi reeetiofi mixture imder an tce-coolad con<^n, foHowed 

« by stirring for two hours. The reacSon mtxture was washed with a satur«ted aqueous solution of sodium 
chloride and dried over anhydroi^ socium sulfate. The solvent was distilled away under reduced pressure, 
whereby a methanesulfonate was obtained. 

1.06 g (26^ mmoi> of sodium hydride was added to an anhydrous dim^yiformami<fo solution 
oonlaining 3.72 ml (26.6 mmol) of 4«hiorobenxyimeicaptan, followed by stinring at room temperature for 30 

48 minutes. With the addmon of 7.7 g (23.8 mmoO of the above prepared methanesutlonate. the reaction 
mixture was further stirred overnight WRh the addition of waier» the reaction mixture was extracted with 
ethyl acetate. A re«jltam organic extract layer was washed with 1 N hydrochloric add and a saturated 
aqueous solution of sodium chloride, and dried over , anhydrous sotfium sulfate. The sc^vent was distilled 
away from the reaction mixture under reduced pressure and the residue thus obt^ned was chromatog- 

80 raphed on a silica gel column for purification, whereby 3.^ g of a 4-chiorobenzyithloether was obtained In a 
yield of 43%. 

8 ml of 4 N HCI - AcOEt was added to a methanol solution containing 3.95 g (1 0.22 mmol) of the above 
prepared thioether. This reaction mixture was stfnred ov^ight under an ice-cooted concStion. The solvent 
was distiifed away from the reaction mixhti^ und^ reduced pressure, and the residue thus ot^ned was 
S5 dissolved in water and then washed with di^l ether. A resulting aqueous layer was made bacic by the 
addKtion of a 10% potassium cariMVWte solution, and extradad with chiofoform. The extract layer was dried 
over anhydrous sodium sulMa. The solvent was dtstiHed away under reduced pressure, whereby 0.81 g of 
the capttoned Reference Compound No. 1-61 was obtained in a yield of 7S%. 
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NMR (S. CDCb): 7^ • 7.30 (m. 4H}. 3^ (s, 2H}, 3.54 (dd. J « 1 1 Hz, J - 4Hz. t H). ZZT (dd, J « 11 Hz, 
J-7HZ. 1H>. 2^ . 2.86 (rtl, 1H>. 2.38 - 2.S8 (m. 2HJ. 1 .77 (brs. 3H), 1 B» - 1.74 (m. 
1HK1.45-1.SS(m, 1H) 



The same reacSon prooecfcjre as in Retoranos Exampte 1-61 was repeated except that the 4- 
chlorobenzylmarcaptan used in Raforanca Bcampla 1*81 was raplacad by a marcapCan compound or 
ptienol compound wtth a moiety siiown In Tabiv 9, and ilw compound synthaslzad in Refaranca 
fo Exsviple 1-54 Reference ExamF^ 1-55 was us«d. wharaby Retarancft Compounds Ma 1-62 to No. 1*66 
wars respectively obtained as shown In Table 5. 
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flofsfoncs Exmnpto 1*67 

Synth«ris of (2a28)-2-amfr»-5-ph«iyl-4-p6ntenolc acid ethyl astar hyctracNorkto <Retaiwic« Compound 
NO. 1-67): 

41 



CQ08t 



9.32 ml (1S.0 mmol) of a tmrnm solution contalnEng n-butyl lithium was added dropwise to an 
10 anhy^nous tefrahyckofim solution 2^1 ml (18.5 mmol) of duse^opylanrine at -78" C in a stream 
mtrogan. Afmr ttw oompletloR of dropping, tha raaction mbctura was stirred at room temperature tor one 
hour. To im raactfon mbcluf«. an anhydrous tatririiydioluran solution conialntng 2J68 g (15.0 mmol) of 
benzylidensglyclne eSiyl ester was added aft -^-C. After stirrtng for one hour, 1^ ml (15.0 mmol) of 
dnnamyl t)romlde was added to the reai^ mixture. The reaction mlxtoe was stined at *7B* C tor 4 hours 

19 ami then aA room tempmabjra overnight 

After putting tnio 150 ml of • cooled saturated ammonium chloride solution, the raaction rraxture was 
extracted wftti ether and dried over anhydrous sodium sulfate. The solvent was distilled away from the 
reaction mixture under re<fcjosd pressure. To 1ti« resftftie thus obtained. 40 ml of 5% hydrochlorte add was 
added, fbftowed by stining for two hours. Furthermore, writh the addition of 40 ml of 5% hytfrochloric add. 

20 the resickje was washed wHh ether. The resulting water layer was ntade basic with a sodium hydrogencar- 
bon^ solution thereto and eKtracted with ethyl acetate. The extract layer was w»hed wim a safajralad 
aqpMOUS solution of sodium cNorm aid dried over ar^drous sodium sulfate. With the addition of 5.5 ml of 
a mixlurtt of 4 N IHd > AcOEt ther^. the «)ivem was c^stiiied away under reduced pressure, wheretyy 2.54 
g Of tfi* captioned Reference ComptHind No. 1*67 wm obtained In a yield of 68%. 

38 NMRfLCDOa): &50 - 8.90 (m. 2H). 7.11 - 7.50 (m. 5H>. 8.54 <d. J 15.6Hz, 92St (dt «l">15.aHz, 
J =a.2Hz, 1 H). 4.00 - 4^5 (m, 3H). 2.80 - 3.10 (m. 2HJ. 1 .18 (I, J - 7.1Ha. 3H) 



Example 1o1 



90 Synthesis of (2R.2S)-14)enzylaxycaibonyl-azalidine-S^«art>oxylic add-<1SH1'formyl-3-nnelhyi1hioh 
propyiamide {Compound Ha. i-l): 

jgpCH,O^C^H~^COOH ^ CH,OH 

0 ' ^ H2H-C8-CCH2)2-S-CI!3 



CHO 

I 



100 ml of a methylene chloride solution containing 1.27 g (5.4 mmol) of Reference Compound No. 1*1 
synlhesixed in Reference Bcample 1-1. 0.82B g ^ mmoQ of a M-hydroxybenzotnaaole hydnte, 0.S46 g 
so (9.4 mmol) of falelhyiamine and 0.73 g (5.4 mmol) of Reference Compound No. 1-46 synthesized in 
Reference Example 1-46 was coded in an fee bath containing sodium chloride. 20 ml of a methylene 
chloride solution containing 1.22 (5.94 mmd) of N.N'-dicydohexylcaitndSmids was added dropwise to the 
above-prepared reactkm mixture, fdlowed by stining for 18 hours. 

Insbhible materials were removed from the reaction mixture by nitration. The fWrste was wa^ied 
06 suGoesshraly with 1 N hydrochloHc acid, a saturated aqueous solution of sodium hydrogencarbonate, and a 
' sahjrated 8que(HJS solution <a sodit^n chloride. An organic layer and a water layer in the thus washed fiHrale 
wwe separated. Tha resulting water la^ was ^cfract^ wittt mathylme chloride again to d^n an ariotiiar 
organic layer. The thua extracted organic layer and the first ol>tained organic layer were mixed, dried over 
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anhydrous sodium sulfate, and ccMicentrated undw reduced pressure. The residue thus obtatoted was 
chronmlograiilMd on a silica gel £»himn for purification, wh«^ 1^ g of (2R,S)"l-ben2yloxycartKmyf- 
az«tldln»*2<aftxixylfc acld-(lSHhydroxyrn«thyf-3-meihyfthtoH)ropyiamkle was obt^ed In a yiekJ of 87%. 

10 ml of «i anhydrous (Kmettiyt sulftodde of 1 .42 g (8.9S mmol) of pyrkiine'suHur trloickto compleA was 
added dropwi^s to 20 ml of «ai anhydroitt dmethyi suifoxfde solution containing the above prepared (2R.S)- 
l-^wwykscycafbonyl-azeticHne^-carboxyHc acid-^lSHhydroxymethyl-ghmethyHhkiH>ropytemlde and 0.905 
<B.75 mmoQ of tfiethyiamins. The reaction mixture was then stirred fbr 30 minutes and add^ to an iced 
waler. The reaction mixture was extracted wittt ethyl acMe four times. The resultant extract organic layer 
was washed ^icc^sivety wftti a 10% citric acid soiutkMn, water, a 8i*iiaiad aqueous soMion of sodium 
hydrogencariMnat^ Bnd a sa&jrated aqueous solution of sodium dihHlda, dried over anhydrous sodnim 
s^ffale, and men concentraM under reduced pressure. The lesictue thus ob^nsd was chromatoyaphed on 
a ^Rca gei ct^tmn for piulficaton. vdiereby g of the captioned Compound No. 1-1 bi the state of a 
mixture of cfiastereomers was otHafaied as an oily material In a yield of 80%. 

NMR (1. CDO^y: 8.50 - ^J62 {t% IH), 7.50 - &10 (bs. 1H). TUW - 7.46 <m, 5H), SJOB - 5JM (m, 2H), 

4.70 - 4.65 (m. IH). 4.45 - 4MS (m. 1H). 3.8S - 4.10 (m. 2H), 2.35 - 2.70 (m. 4H), 

1.90 - 2.30 <m,5H> 
Rf valuss: 0.34 <Dev)^ping Solvent A: ethyl acetate) 

0,18 (Developing Sohrent B: mixture of methylene chtoride and acetone at a mixing 

ratio of 10:1) 

EKamplaa 1>2 to 1-21 

The same reaction procedure as in Example 1 -1 was repeated except that the carboxylic acid derivative 
(Reference Compound No. 1-1 synthesized in Relarence Exampla 1-1) and the ammo derivative (Reference 
Compound No. 1-46 synthssized in ReCarsnce Btampla 1-46) used in Bcampto 1-1 wera respectively 
replaced by a carboxylio acid dsrivativa (Malsrial 1 ) and an amine derivative ((Material 2) sliown in Tabta 6. 
whereby Compounds No. 1 -2 to No. 1 -21 fcydc carboxylic add amide deiivaiivss) shown in Tabte 6 were 
obtained. 

fHirthenmors. Tabte 7 shows the yield, the melting point or state, itm NMR analysis data and the R| 
values obWned by TLC analyste of each of tie thus prepared cyclic carboxylic acid amide derivatfves. The 
developing sohwni A used in the TLC analysis Is ethyl acetate and the deveiopina s^ 
methylene chloride and acetone at a mixing ratio of l&l. 
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Tablm 7 





<*) 


Kilting 

Point CO 
or StAta 


MMR (5, CDClj) 


h 




30 


oily 


9.60 - 9.80 (IB, m>, 7.30 - 7.50 {m, SH) 
5.17 («, 2H), 4.30 - 4.60 (m, 2H>, 3.3S 
- 3.70 (a, 2K), 1.80 ~ 2.60 {m, 88), 
2.03 (a, 3H) 


At 0.37 
Bs 0.16 


1-3 


6S 


oily 


9. 58 - 9.60 {m, IB). 7.30 - 7.45 <«, SH) 
6.60 - 6.90 in, IB), S.iO - 5,30 <«, 2K) 
4.80 - 4.75 («. IB), 4.50 - 4.70 («, IB) 
4.05 • 4.30 (ffl, IB), 2.80 - 3.10 <n. IB) 
2.40 ~ 2.60 {m, 2.15 > 2.35 (n« 2B) 
2.04 (9, 3B}# 1.3S " 1.80 6H> 


Ki 0.52 
B: 0.17 


1-4 
~a 


2S 


oily 


9.50 - 9.61 (a, IH), 7.30 - 7.40 («, SH) 
6.20 - 7.00 (m, IB), S.05 - 5.20 (m, 2H) 
4. SO ~ 4.60 (m, IH). 2.70 > 4.30 (», 4H) 
2. IS - 2.60 {m, 4H), 2.08 <*, 3H) , 
1.40 - 2.05 (», SH) 


A: 0.41 
B: 0.20 


1-4 
-b 


33 


oily 


9.50 - 9.65 (ai, IH), 7.25 - 7.50 (m, SH) 
6.10 - 6.90 (m, IB). 5,10 - 5.20 {a, 2B) 
4. SO - 4.60 {m, IB), 2.80 - 4.25 (m, 4a) 
1.40 - 2.65 (B, 98), 2.07 <», 3H) 


At 0.41 
B; 0.17 


1-3 


46 




9.63 IB), 7.30 - 7.40 SH), 6.34 
(d, J»6H«, IH), 5.12 (•« 2B)« 4.61 {q, 
3-7H1, IH), 4.10 - 4.35 2B), 2.75 - 
3.95 (a. 28), 2.1S - 2.65 410, 2.08 
(s, 3«), 1.55 - 2.10 {5H) 


A: 0.33 
B: 0.12 


1-6 


50 


mocphouB 


9.S0 (s, Ut), 7.25 - 7.44 SH), 5.89 

- 6.03 IB), 5.13 (s, 2H), 4.56 - 
4.67 (», IH). 4.10 - 4.32 2B), 2.72 

- 2.97 (n, 2.35 {tt. J^ll.SBa, J» 
3.8Ht, IH), 1.35 - 1.95 (a, 7H), 0.97 
(d. <>6.2H«, 3H), 0.96 (d, J<-6.4Ba, 3H) 


A: 0.40 
B: 0.18 


X-7 


46 


21B.1 to 
124. S'C 


9.6S («, IH). 7.01 - 7.46 («, lOB). 5,92 
- 6.06 <Ri, IB), 5.12 (s, 28}, 4.71 - 
4.81 (b, IB), 4,04 - 4.30 <w, 2B), 3.19 
(d, J-6.5BX, 2H), 2.70 - 2.93 (m, 2H), 
2.28 (tt, a*11.4B», J*3.«i>, 1B)« 1.45 - 
1.89 (a, 4a) 


As 0.37 
B: 0.13 



£^0520 336 A2 



Halting 
Joint (♦€) 
ox Stat* 



124.9 to 
130. 3*C 



9.S« {m, IB), 7.24 - 7.36 (m, my, 7.14 
(m, 4.S0 (bn,. IB), S.12 (S, 2R), 

4. £9 <q, JHWS, 1B)» 3.70 - 4.20 (a, 2H) 
3.06 - 3.20 (a, 2.23 - 2.39 {a, 

1H>, 1.72 - 1.90 («, IH)^ l.«7 (m» 2H), 
34 - 1.6S (», IH) 



As 0.43 

SS 0.13 



oily 



9.61 <a» IH), 7. 20 - 7.40 <n„ OH), 7.13 
(n. 2H), 6.40 (bm, IB), 5.11 <«. 2H}« 
4.65 - 4.7S (m« IB), 3.80 - 4.10 (m, 2H) 
3.06 > 3.20 (m, 4H}, 2.22 ~ 2.39 (a, IH) 
1.70 - 1.95 (a, IH), 1.62 (a, 2H), 1.37 
- 1.55 <a, IB) 



ft: 0.42 
B: 0,15 



9.61 {». IH), 7,20 - 7.40 (m, 7,10 
(d, cr«7Ha, aH), 6. 55 (tars, 18), 5.14 
(s, 2H}, 4,82 (a, IH), 4.64 <» 4.73 (tt, 
IH), 3.75 - 4.20 {», IH), 2.93 - 3.25 
(m, IH), 2.75 - 3.93 (a« IH), 2.20 - 
2. SO <a, IH), 1.23 - 1.7S ta, SH) 



0,54 
0,23 



10 



70.8 to 
74. 7 "C 



9.61 <a, IH), 7.10 - 7.45 {m, 8H), 7.09 
(bra, 2K}, 6.39 (b«a, IB), 5.11 (g, J« 
12BS, IH), 4.64 (tt, IH), 4.36 (a, IH), 
3.21 - 3.55 <M« 2H). 2.90 - 3.25 (m, 2B) 
1.50 - 2.40 (a, 4B) 



Ai 0.41 
8: 0.14 



oily 



9.61 {», IH), 7.10 - 7,40 (a, lOH), 5.09 
(a, 2H), 4.65 - 4.74 (a, 2H), 3.07 - 

10 (a, IH), 3.79 (q, J-dHs, IH), 3.18 
(dd, J«14Ha, J«€ils, IH),. 3,02 (dd, J« 
14Hz, J-7HX, IS), 2.45 (a, 2R), 1.70 {a, 
1H> 



Ai 0.36 
B: 0.14 



oily 



9.50 - 9.SS {a, IH), 7.20 - 7.45 (a, 7H) 
7.00 - 7.15 (a, 2H), 6.50 - 7,00 {b«, 
IH), S.ia <», 2Hy, 4.80 - 5.00 (a, IH) 
4.50 - 4.65 (a, IH), 4. TO « 4.30 {»» IB) 
3.65 - 3.80 <n, 21}, 2.70 - 3.10 (a, 3H) 
2.25 - 2.35 (a, IH), 1.30 - 1.90 <a, SH) 



M 0.56 
Hi 0.36 
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Melting 
Point (*C) 
or Stata 



(6, CDCl.) 



anoxphouB 



9.45 - 9.60 {m, IH), 7.20 - 7.4S {m, 7H) 

7.00 - 7.13 (m, 2H), 6.10 - 6*90 {m, IH) 

S.OS - S.20 (w, 2H), 4.45 - 4.60 {m, IH} 

3.80 - 4.23 im, 2H), 3.75 {a. 2H), 3.00 

- 3.40 <K, 2H), 2.70 - 3.00 (m, 2H), 

2.20 - 2.30 (M. IB), 1.40 - 2.00 {», 4H> 



1-13 



oily 



9.45 - 9.60 (m, 18), 7.20 - 7.45 {a, 7H> 

7.00 - 7. IS {m, 2H), 6.20 - 7.00 {a, 1H> 

S.OO - S.20 (p, 2H), 4.45 - 4.60 {a, IH) 

3.80 - 4.20 (m, 2H), 3.74 {d, J»3Bat, 2H) 

2.90 - 3.40 (B, 2H), 2.70 - 3.00 (a, 2H> 

2.25 * 3. 45 (m, IB), 1.40 - 2.00 {m, 4H) 



amorphous 



9.50 {», IH), 7.20 - 7.45 (a, 7H), 7.00 
- 7.15 <m, 2H), 6.25 - 6.45 (w, IH) , 
13 (a, 2H), 4.63 (q, J«6Rz. 1H>, 4.10 
4.30 <m, 2H>, 3.76 (a, 2H), 2.75 - 
3.05 (m, 4H), 2.34 <tt, J-lOHa, 4Hx, IH) 
1.50 - 1.90 (m, 4H) 



Oily 



9.30 ~ 9.60 {a, IH), 7.20 - 7,55 {a, 8H) 

7.00 - 7,1? {m, 2H), 5.05 - 5.57 {a, 2H) 

4.30 - 4.60 (a, 2H), 3.35 - 3.aS (a, 4H) 

2.70 - 3.00 («, 2H), 1.85 - 2-30 <m, 4B) 



Oily 



9.50 - 9.65 {», IH), 7.20 - 7.40 <a, 8H) 

7.0O - 7.20 (m, 2H), 5.05 - 5.25 (a, 2H) 

4.70 - 4.85 {a, IH), 4. SO - 4.60 (a, IH) 

3.65 - 4.10 (a, 4H), 2.80 - 3.00 (m, 2a) 

2,50 - 2.70 {a. 2H) 



oily 



9.50 (a, IH), 7.05 - 7.45 {a, lOH) , 6.30 
- 6.60 {a, IR), 5.21 <m, 2H), 4.88 (a, 
2H), 4.35 - 4.60 {a, IH), 4.00 - 4.30 
(a, 1H>, 2.80 - 3.06 (a, IH), 2.63 (t, 
J«7.aH«, 2H), 2.10 - 2.38 {a, 2H), 1.30 
2.00 im, &H) 



9.47 {«, IH), 7.00 - 7.45 (a, lOH), S.90 
" 6.00 (a, IB), 5.13 U« 2B), 4.36 - 
4.60 (a, IH), 1.00 - 4.30 13B) 
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Tabl« 7 



s 


Ex. 


n»id 


Melting 
Point {*C) 
or Stat« 


NHR (d, CDCl^) 


x. 

Values 


10 


1-18 
-b 


13 


amorphous 


9.50 <«, IH), 7.12 - 7.44 {m, lOH), 5.80 
- 6.70 (BJ, IH), 5.06 " 5.21 (m, 2H), 
4.43 - 4.59 IH), 2.75 - 4.24 (in, 4H) 
2.66 (t, J»7.7H», 2H), 1.40 - 2.55 {», 
7H) 


A: 0.48 
B: 0.24 


18 


1-19 


5.8 


amorphous 


9.53 (a, IH), 7.12 - 7.41 (m, lOH), 6.00 

- 6.13 (ni^ IK), 5.13 (s, 2B)« 4*54 - 
4.64 (m, IH), 4.07 - 4.33 {m, 2H), 2.50 

- 2.95 {m, AH), 2.21 - 2.39 Im, 2H), 
1.52 - 2.08 <m, 5H) 


A: 0.41 
Bs 0.14 


20 


1-20 


89 


anocphous 


9.20 - 9.60 (», IH), 7.00 - 7.50 {m, 
lOH), 6.35 - 6.55 {m, IH), S.18 («, 2H), 
4.25 - 4.55 (la, 2H}^ 3.35 - 3.70 <ra, 2Hif 
1.50 - 2.85 (m, 8H) 


A: 0.42 
b; 0.26 


39 
90 


1-21 


49 


oily 


9.52 (s, 0.5H), 9.50 <«, 0.5H), 7.00 - 
7.60 (», UH), 5.05 - 5.25 (m, 2H), 4.65 
- 4.88 {ra, 1H>, 4.30 - 4.60 (ni, IH), 
3.80 - 4.12 (m, 2H), 2.66 (t, J»7.8Ha, 
2H), 1.40 > 2.8S (m, 4H) 


A: 0.36 
B: 0.25 



Exampia 1-22 

38 Synttwsis of 1-«tiioxycwi»nylpi{}eridine<>4«8rtxi)v 8c{ct-<1SH1-for(nyl-2-phenyl}ethyfamida (Compound 
No.1-22)£ 



0 

m 

?► CUjCHzOC -N^^^^ COMH- CHCHz 



50 ml of a c W orofor m solution contaifiinQ 0^ g (4.17 mmol) of l-ethoxycafbonylpiperidina^arboxyllc 
acid syntheaizad in f W sranc a Exampla 1-5 was cooled in an lea balh contBtnlng sodium chlortcto. 0.61 ml 
88 (4.36 mnraO of trielfiylamina and 0.38 ml (3.97 mmol) of ethyt chlorocartxmatB we«« succasafvely added to 
the above solution. After stirring for 30 minutes, a chlorofomi solution containing O.S g (3.97 mmoO of (2S)- 
2«amlno^3-phenylprop8not synttiesized In Reference Example 1-48 was sided to ttie atiove prepared 
reaction mixture. The reaction mixture waa stined for one liour at -10* C and fUfHiar stinwl ovem^ at 
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rcKxn tBrnpaniutm. 

Th« rMCUon mixtun was washod succassivdty with a 1 N hydrochloric add solutiofi, a saby-atod 
aquaow soMton of aodtum chlorklb, & saiuratad aquaoua aoliftiofi of sodium hydrogancarbonata and than a 
satt»aiad aqueoi^ aolutlon of aodlum chtoride. Tha sotvont was distltted away undar reduced pr^sure. Tf^ 
residue ^us o(t»talned was aystaMzed in i»ip»)pyt elher md than the crystals wer» separated by fiHration. 

0.95 g <2^ mniol) of the thus obtained cr^s was dissolved in 10 ml of dimethyl sutfbxide. 1.60 ml 
<11.4 mmoO of tilethytamine was added thereto. Furthermofe. 10 mi df s dimethyl suMbsdd* solution in 
wlrich 1^ 0 01-^ mmol) of pyridine suHUrtriOMide was adkled dropwiee to tfw above resction mixlure. After 
stfrrtno fbr one hour* the reaction ndxture was poured Into 10 ml of iced water and extracted with ethyl 
aceltfe. The extract layer was wa^ied succes^vely wi^ a 10% drtic acki scrtution. a saturated aqueous 
sotuliQii of sodbjm chloride, a sidurmted aqueous solution of sodium hyd^encarbonaie and a saturated 
squeous solution of sodium chtoride. The resultant organic extract layer was dried over artiydrous sodium 
suifaie and the solvent was distilled away under reduced preesum. The reskfae thus obtained was 
chroma^HW^ <3n a silica gel column fbr piM:t^, whereby 0^ g the captioned Compound No. 1- 
22 was obt^Md as oystsrts in a yield of 41%. 

IMeHinQ Polm <• C): 74.1 to 77.8 

NMR 0, CnCk): 9m (S. 11^ 7X» - 7.37 {m. SH), 5^ • 6.14 (m. 1H>. 4.70 - 4.82 (m. 1 H). 4.13 (q. 

4«7.%Hx, 2H). 4^ • 4.26 (m, 2H). 3.18 (d« J»6.4Hz. 2H). 2.66 - 2.80 (m. 2^0, 
2^ m, J«11.4Hi, J«3.8Hz, 1H). 1.43 - 1 (m. 4H^ 1.28 {I. J-7.1HZ. 3H} 
values: 0.13(B) 
0.31 (A) 



Example 1-23 to t'dO 

The same reaction procedure as in Exampto l>^ was repeated except that the carboxytic acid 
derivstive (the compound synthe^zed In Referenoi Exan^ple 1-5) and ti^ rntlm dolvaSve (lfK» compound 
synthesized in F^lerence Example 1-4^ used in Example 1-22 were respectiveiy repU»:ed by a carix}xylic 
ac^ derivative (IMaterial 1} arwi an amine derivative (i^iaiertai 2) slwwn in Tat)te 8, whereby Con^Mund No* 
1-23 to No. 1-90 (cyclic cariMixylic add amkie derivative) shown in T^le 8 were obtained. 

TM 9 shows the yield, the melting point or smb. the NMR an^ts data and the fit values ol^ned 
by TLC analysis of each cycllo carboxyiic add amide derivative. The developing solvent A used in the TLC 
analysis is ethyl acetate and the devetopbig solvent B Is a mfadure of methylene chloride and acetone at a 
mixing ratio of 10:1. 
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5 


tx. 




point {"C) 
or St«t« 


IMI COCI3) 


«f 

Valuaa 


iO 


1-23 


40 


aaiorphoua 


9.65 (a, IB), 7.09 - 7.49 <»,. lOH), 6.02 
~ 6.21 («, IM), 4.35 - 4.90 (», 2a>, 
3.60 - 3.95 (m, IH), 3.19 <d, J-6.3H*, 

(m, IH), 1.40 - 2.00 (m, 4H} 


A; 
B: 


0.16 
0.05 


18 


1-24 


SI 


109.9 to 
114. 1*C 


9.64 (», IH), 7.05 - 7.45 {m, 10H>, 5.93 
- 6.09 («r 1H>, 4.67 - 4.80 IM), 
4.50 - 4.67 {m, IH), 3.78 - 3.95 {m, IH) 
3.73 fa, 2H), 3.17 (d, J-6.5Iiz, 2HJ, 
2.90 - 3.07 {m, IH)» 2»60 - 2.76 {m^ IH) 

1.90 {m, 4H) 


A: 
B> 


0.14 
0.05 


» 


1-25 


38 


110.8 to 

m.7*c 


9.64 («, IH). 7.0a - 7.40 (n, lOH). 5.90 
- 6.10 {m, IH), 4.69 > 4.83 (n» IM), 
4.3S - 4.7S IB), a.«0 - 3.9S <«, IH) 
3.19 (d, JN6.Slte, 2H), 2.96 {t, J«a.ORs, 
2B>, 2.62 (t. J»7.eite, 2H)« 2.45 ~ 3.10 
(■^ «s>t 2*31 ICk, 4f*3.anB« 
IH), 1.35 - 1.90 {m, 4H> 


A: 
B: 


0.16 
0.06 




1-26 


38 


awoxphoua 


9.62 {9» IH), 7.07 - 7>38 (n, lOK), 5.95 
- 6.18 («, IH), 4.68 ' 4.81 {», IH), 
4.20 - 4.80 {», la), 3.50 - 4.10 <», IH) 
3.19 (d, J»6.5HaK, 2H), 2. 68 (t, J«7.4Hx, 

7.6K2, 2H), 2.25 > 2.41 (n, IH), 1.97 
(t, Cr-7.5H«. 2H), 1.40 - 1.90 (m, 4H) 


A: 
B; 


0.16 
0.06 


30 
3S 


i-27 


70 


aaorphoua 


9.66 (a, IH), 7.65 (d, J»lS.SHz, IH), 
7.09 - 7.60 {B, lOH), 6.87 (d, J'lS.SHs, 
IH), 6.00 - 6.15 (at. Hi), 4.70 > 4.85 
(a, IH), 3.95 - 4.BS (n, 2H)» 3.20 <d, 
J»6.4Rs, 28), 3.60 - 3.3S (r^ 2B), 2.40 
(tt. J«U.2lis, J-4.0BX, IB), l.SS - 2.05 
(«, 4H) 


A: 
B: 


0.16 
0.05 


40 


1-2B 


59 


anoxphoua 


9.65 im, IH), 7.80 - 7.95 «B)« 7.42 
> 7.65 {mp 3R>, 7.09 * 7.40 {», 5B), 
6.00 < 6.20 IH), 4.70 - 4.84 (n, IB) 
3.60 - 4.90 {■, 2H)^ 3.20 (d, J>6.SRz, 
2H), 2.70 - 3.15 (m, 211), 2.34 « 2.48 
(a, IB), 1.40 - 4.90 («, 4H) 


At 
B: 


0.17 
0.Q5 
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taULm 9 



Sx. 




M«1U»9 
Point <*C) 
or Stato 


mm {», CDCI3) 


£ 


X-29 


56 


163.8 to. 
185. 1»C 


9.eS im, IH), 7.08 • 7.42 (m, IQH), S.95 
- 6.10 {B, 18), 4.&S - 4.83 (m, 2B>, 
4.42 (a, 211), 3.87 - 4.03 (w, 28), 3.19 
(d, a-6.SBs, 28), 2.7S - 2.93 <n, 28), 
2.29 (tt, J>n.3HS, J*4.0!lbt, 18), 1.50 - 
1.87 (h, 48) 


A: 0.36 
B: 0.11 


1-30 


44 


101.9 to 
116. 6"C 


9.61 (9, IH), 7.56 - 7.70 (tt, 2H), 7.05 
- 7.45 (n, 7H), 5.90 - 6.08 {M, 18). 
4.67 - 4.80 {m, IH), 3.65 - 3.81 {n, 2H} 
3.16 <a, J-e.SHz, 28), 2.43 [u, 38), 
2.28 - 2.42 (in, 2ii), 2.00 - 2.13 (k, 18} 
1.60 - 1.90 {m, 4H) 


a: 0.4S 
B: 0.22 


1-31 


46 


oil 


9-63 (s, 18), 7.08 - 7.43 (m« 58). 6.03 

6.30 (n. 18), 4.65 - 4.84 (a, IH). 
3.75 • 4.85 (B. 28). 3.19 (d. a«6.3B«. 
28). 2.45 - 3.29 (ra. 3H), 2.28 - 2.45 
(m. IH), 1.47 - 2.05 (a. 128} 


At 0.22 
a: 0.09 


1-33 


47 


amorphous 


9.63 ia, IH). 7.44 {M, J-S.lHx. J» 
l.lHat, IH). 7.20 - 7.38 (a. 4H). 7.13 
<d, J«7.lHa, 2H). 7.04 <ad, J-S.OHa.. 
J-'3.6Ks, IH). 6.10 > 6.32 (n, IH). 4.76 
(q. J*6.^x. IH). 4.20 ~ 4.58 (», 28). 
3.20 (d. J"6.6Hx, 28), 2.86 - 3.17 <a, 
28). 2.42 {tt. J-U.Qte, J«4.28S, IB). 
1.55 - 2.00 (a. 48) 


kz 0.23 
B: 0.12 


1«33 


56 




9.62 (s. IH), 7.00 - 7.95 (a, 12a), 6.09 
- 6.28 («. XH), 4.68 - 4.93 (a. 28), 
3.30 - 3.55 <ffi, 18), 3.10 • 3.27 fa, 28) 
2.70 < 3.09 (m, 2H), 2.29 • 2.4i« (a, 18) 
1.40 - 2.05 (n, 48) 


Ai 0-21 
B: 0.07 


1-34 


44 


137.6 to 
143. 9*C 


9.59 U. 18). 8.33 (S, 18), 7.B9 - 8.04 
(a. 3H). 7.58 - 7.78 (a, 38), 7.03 - 
7.35 (a. 58). 5.90 - 6.10 (n. 18). 4.71 
(q. J-6.68X. 18), 3.77 - 3.92 <«. 28), 
3.1s (d, J>6.S8s, 28), 2.35 - 2.53 (a. 
28), 1.99 « 2.12 {«, !»}« l.SO - 1.95 
{m» 48) 


A: 0.48 
B: 0.25 
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table 9 



00 



9K 



4S 



Ex. 


Yield 


Melting , 
Point (*C) 
or State 


ram (5, CDCi^) 


Values 


1-35 


52 


amorphous 


9.63 (d, J»2.6Ha, IH), 7.09 - 7.42 (m, 
8H), 6.03 - 6,25 (m^ IH), 4.62 - 4.82 
(la, 2H), 3.37 - 3.51 (m, IH), 3.19 (d, 
J«6.5Ha, 2H), 2.90 - 3.16 {m, 2H>, 2.30 
- 2.48 im, IH), l.SO * 2.03 {m, 4B} 


A: 0.36 
B: 0.18 


1-36 


68 


amorphous 


9.66 (a, IH), 7.10 - 7,58 {m, 8H), 5.98 
- 6.14 (m, IH), 4,79 (q, J«6.5H2, IH), 
4.30 - 4.80 {m, IH), 3.50 - 4.00 (m, IH) 
3.20 (d, J»6.5Ha, 2H), 2.7S - 3,20 (m, 
2H), 2.40 (tt, J*10.9HZ, a=*4.lEz, IH), 
l.SO - 2.00 (w, 4H) 


A: 0.23 
B: 0.08 


.1-37 


33 


araorphous 


9.63 (s, IH), 7.20 - 7.36 (m, 3H), 7,09 
- 7.17 {m, 2H), 6.08 - 6.26 <ai, IH), 
4.74 (q, J»6.5H2, IH), 4.39 (d, J» 
13.3H2, 2H), 3.19 (d, J-6.4H2, 2H), 2.75 
-2,92 («, 2H), 2.38 {tt, J=11.2Ha, J» 
4.1Ha, IH), 1.50 - 1.90 (in, 4H), 1-27 
(a, 9H) 


A: 0.25 
B: 0.09 


1-38 


S3 


asioxphous 


9,60 <s, IH), 7.06 - 7.45 '{m, 15H), 5.90 
- 6.14 (m, IH), 5.19 {s, IH), 4.52 - 
4.80 (m, 2H), 3.80 - 4,05 («, IH), 3.17 
<d, J«6.4Hx, 2B), 2.55 - 3.10 (n, 2H), 
2.28 (tt, J-11.2BK, J-3.9H«, IH), 1.20 - 
1.90 {m, 4H) 


A: 0,35 
B: 0.12 


1-39 


9.9 


aniorphous 


9.56 (s, IH), 6.95 * 7.87 (m^ 13R), 5.85 
- 6.15 tn, IH), 5.06 (s, IH), 4.48 - 
4.72 (m, 2H), 3.13 (d, J»5.8Hz, 2H>, 
0.70 - 3.05 {m, 8H) 


A: 0.26 
b: 0.09 


1-40 


42 


oil 


9.62 (8, IH), 7.10 - 7.35 (m, 5H), 6.20 
- 6.4S (n, 1H)» 4.67 - 4.83 {m, IH), 
4.40 - 4.64 {m, IH), 3.6S - 3.98 (n, IH) 
3.18 (dd, J-6.7R2, J»2.8Hz, 2K), 2.95 - 
3.23 {ffl, IH), 2.57 - 2.78 (ra, IH), 2.61 
<a, 3H), 2.37 (tt, J«11.1H», a«4.0Hs, 
IH), 2.30 - 2.53 (», IH). 1.50 • 1.95 
(w, 3H) 


A: 0.06 
B: 0.04 



6S 



87 



FDifit {•€) 
or Stattt 



not (S, cDci.) 



f 

Values 



152,7 to 
156. 3 



9.62 («, IH), 6.95 - 7.45 (m, lOH), 6,35 
- 6.53 C», 1H>, 6-00 - 6.2B (n, IH), 
4.77 J«6.5Ha, 1H>, 3.95 - 4.15 (ai, 
2H), 3.20 {d, J-6.4H», 2H) , 2.03 - 3.04 
(m, 2H), 2.35 (tt, J«U.lHa, J-4.0Ha, 
IH), l.SS - 2.00 («, 4H) 



0.22 
0.03 



109.9 to 

ni.6»c 



9.64 <s, IH), 7.96 (d, ^-IS.eil*, IB), 
7.51 - 7.65 <m, IH), 7.10 - 7.50 («, 8B) 
6.84 J»15.5Hz, IB), 6.01 - 6.30 (»» 
IH), 4.77 (tss J»6.5B», IB), 3.90 - 4.90 
im, lay, 3.20 (d^ M.eHl^ 2B), 2.60 - 
3.40 im, 2R)« 2.42 {tt, J^11.2Bs, J* 
4.0HJ6, IH), 1.60 - 2.10 {m, 4B) 



A: 0.23 
B: 0.07 



115.2 to 
120. 7»C 



9. 65 (s, IH), 7,58 (d, J-lS.5Ba. IB), 
7.51 <*, IB), 7.08 - 7.47 (m, 8H), 6.B7 
(d, J-15.5H*, IM), 5.97 - 6.23 (», IB), 

78 (q, J-6.SHX, IB), 3.85 - 4.90 (m, 
2H), 3.20 (d, a»6.5Bz, 2B>, 2.6S - 3.40 
{n, 2B), 2.41 (tt, J»U.0BX, M.QKb, 
IH), 1.55 - 2.05 (m, 4K) 



A: 0.20 
B: 0.06 



128. 7 to 
147. 7"C 



9.66 (a, IB), 7.59 {d, J«lS-5Bat, IB), 
7.09 - 7. SO im, 9B), 6.84 (d, J-15.5Ba, 
IB)^ 6.00 * 6.18 (m« IB),^ 4. SO - 4.68 
(n, 2B), 4.00 - 4.30 {m, IH), 3.20 (d« 
J«6.SH«, 2B}, 3.04 - 3.40 {n, IB), 2.68 
- 3.00 IB), 2.41 (tt, J»ll.mB, J- 
3.9Hs« 1»>« 1.S9 - 3.10 <n, 4B) 



A: 0.16 
B: 0.06 



amorphous 



9.56 (S, IB), 7.80 " 7.90 {», 4B), 7.45 
« 7.SS (a, 2B), 7.46 (dd, J-SHs. IBz, 
IH), 6.40 - 6.50 Cm, IH), 4.50 - 4.90 
(w, IB), 4.52 iq, J'»7B«, IB), 3.55 - 
10 (n, IB), 2.70 - 3.10 (a, 2B), 2.35 
2. SO iM, 1H)» 1.50 - 2.05 (m, 6H>, 
1.20 - 1.40 im, 4H), 0.88 (t, J»6Bs» 3B) 



A: 0.20 
0-07 



amorphous 



9.54 {s, IH), 7. 
- 7.60 (n, 3B), 
6.10 - 6.25 {m, 
3.60 - 4.10 {», 
2. SO - 2-75 {M, 
1.50 « 2.10 {», 



80 > 1.93 (m, 4B), 7.40 
7.20 - 7.35 (a, SB), 
IB), 4.50 ' 4.90 (n, 2B> 
1B)« 2.80 - 3.15 (n, 2B) 
2B), 2.40 - 2.50 (m, IB) 



hi 0.20 
B: 0.06 



&P0Sa0 33«A2 



Yield 



Point («*C> 
or Stftta 



f 

Values 



1-47 



amorphous 



9.54 (S, IH), 7.80 - 7»90 (la, AH), 7.40 



- 7.60 (ra, 38), 

6.20 " 6.30 (lit, 

4.S4 J-7H2, 

2.70 - 3.10 <m, 

2.35 - 2.50 (m, 

1.20 - 1.45 <ni. 



7.00 - 7.30 (», SH), 

IH), 4.50 - 4.85 <io, IH) 

3.60 - 4.10 (m, IH) 

2.59 (t, J»7Hz, 2H) 



0.20 
0.07 



IH) 
2H) 
IH) 
2H> 



1.50 - 2.05 (m, 8H) 



arooirphous 



9.56 <s, IH), 7. 
- 7.60 (ja, 3H), 
6.17 id, a-7Ha, 

4.57 {q, J-6H*, 
2.75 - 3.20 (m, 
2. 35 - 2,55 0 



80 - 
7.05 
IH), 
IH), 
2H), 
IH), 



1.2S - 1.50 {m, 4H) 



7.90 {IB, 4H), 7.45 
- 7.30 (m, 5H), 
4.55 - 4.90 (m, 
3.40 - 4.15 {m, 
2.58 (t, J»8Hz, 
1.50 " 2.10 (n. 



0.23 
0.09 



IH) 
IH) 
2H) 
8H) 



1-49 



19 



amoiephous 



9.65 <s, IH), 8.33 (ba, IH), 7.80 - 7.95 
(in, 4H), 7.50 - 7.65 (m, 3H), 7.44 (dd, 
J-BHz, 1H2, IH), 7.36 (d, J«7Has, IH), 
7.20 (t, J-7Ha, IH), 7.13 (t, J«7H2, IH) 
6.98 (d, J«0.5H2, IH), 6.22 (d, J^ceHz, 
IH), 4.84 (q, J«7Hz, IH), 4.40 - 4.80 
(JO, IH), 3.50 - 4,10 (ro, IH), 3.40 (dd, 
J»15H2, 5H2, IH), 3.30 (dd, J-15H2, 6Hz, 
IH), 2.90 - 3.10 (m, 2H), 2.30 - 2.40 
(jo, IH), 1.50 - 2.00 (m, 4H) 



Ai 0.16 
B: 0,02 



8.4 



onoKphous 



9.58 (s, IH), 7.78 - 7.96 (m, 4H), 7.20 
- 7.60 (», 8H), 6.67 - 6.77 (m, IH), 
5.61 <d, J-6.0Ha, IH), 4.30 - 5.00 (m, 
IH), 3.60 ~ 4.20 (m, IH), 2.80 - 3.23 
(n, 2a), 2.53 <tt, J^ll.lHx, J«4.3Hx, 
IH)^ 1.40 - 2.20 im, 4H) 



0.30 
0.09 



amorphous 



9. SI (a, IH), 7. BO - 7.93 (m, 4H), 7.13 

7.58 Cm, 7H), 6.45 - 6.61 (», IH), 
4.50 - 4.60 (m, IH) , 4.40 - 4.90 (m, IH) 
3.82 (a, 2H), 3.60 - 4.10 (m, IH), 2.80 
" 3.15 {01, 2H), 2.36 * 2.65 (n, 3H>, 
2.17 - 2.34 (n, IH), 1.55 - 2.05 {m, 5K) 



0.21 
0,07 



89 



BP0520 336A2 



Point <*C) 
or State 

iorphous 



9.59 (8, 1H>, 7.80 - 7.92 {», 4tt), 7.44 
- 7.58 3H)^ 6.4a - 6.66 {m, IH), 
4.57 - 4.69 {m, IH), 4-30 - 5.00 {a, IH) 

3.60 - 4.30 im, IH), 2.80 - 3-lS <», 2H) 
43 - 2.65 (m^ 3H), 2.21 - 2.3» <m. 1H> 

2.09 C«, 3H)* 1.65 - 2.10 (M, SH) 



0.16 
0.06 



9.64 (8, 1H>, 7.80 - 7.95 (», 4H), 7.22 

7.60 (m, an), 7.03 J«8.7H«, 2H), 
6.90 (d, J«8.6Hx, 2H), 6.04 - 6.18 (», 
IH), 5.03 (8, 28), 4.68 - 4.82 {n, IH), 
4.40 - 4.eS (m, lU), 3.S5 - 4. 35 (n. IH) 
14 {d, J«6.4ite« 2H), 3.7S " 3.20 <M, 
2.32 - 2.49 (M,. IB), 1.40 » 2.Q0 
(». 4H) 



A: 0.20 
S: 0.06 



ataorphous 



9.51 {8, IB), 7.80 - 7.93 {», 4B), 7.45 
- 7.59 3H), 7.20 - 7.3S (m, 4H>, 
6.30 - 6.50 (n, IH}, 4.56 - 4.70 (m, IH) 
4.35 - 4.95 (n» IH), 3.74 - 4.33 (m, IH) 
3.70 {», 2B), 2.91 (d, J-S.SHa, 2H>, 
2.80 - 3.18 (m, 2H), 2.38 - 2.51 {m, IH) 
SO - 2.10 Cm, 4H) 



A: 0.18 
B: 0-05 



9.64 id, J*1.9Ht, 18), 7.80 - 7.93 (m, 
4M), 7.40 - 7.60 <«, 311), 6.9S - 7.32 
(m. 4H}» 6.1S " 6.37 {m, 1B)« 4.70 - 
4.02 (m, IH), 4.S0 - 4.85 {m, IB), 3.90 
- 4.10 (■« 18), 3.13 ~ 3.3S (n, 2B), 
2.75 « 3.14 <M, 211), 2.33 - a.4« (», IH) 
1.50 - 2.10 4H} 



0.22 
0.07 



104.5 to 
137. 7*C 



9.61 (a, IH), 8.3a {m, IK), 8.08 (b«, 
IH), 7,90 - 8.10 ttt, 3B), 7.SS - 7.80 
<«, 3H), 7.54 (a, J-^, IB), 7.35 (a< 
J-6Hk, IB), 7.20 (t, J»7fil, IB), 7.10 
Ct, J-SHS, IH), 6.96 (d, J»2BS, IH), 
S.95 - 6.10 (tt, IB), 4. BO (q, J«^S, IH) 
3.75 - 4.90 (», 2a), 3.38 <dd, J-lSHs, 
S8S, 18), 3.25 (dd, J«lSflS, TRm, 18), 
2.30 - 2.50 2H), 1.90 - 2.05 Id) 
.1.60 - 1.90 (m, 4H) 



A: 0.45 
0.14 



70 
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Tabl« 9 



5 


Esc. 




Sol«t {•€) 
csr Skate 


not (s, oxa,) 


valtta* 


W 


1-5? 


3.5 


oKOphma 


9.66 (a, IS), 8.16 <ba, 18)^ 7.64 <d, 3" 
ISMis, IH), 7.05 - 7.^ 9H), 7.02 (d, 
a-asa, IH), 6.85 (d, J-lSHa, IH), 6.10 - 
6.20 {m, IH), 4.86 <<|, J-SSa, IH), 4.40 
- 4.80 (a, IH), 3.90 - 4.30 (», IH), 
3.43 {dd, J«14Iia, Saa, IH), 3. 30 (dd, J- 
14Ha, la), 2.60 - 3.30 (m, 2B), 3.37 
(tt, J*8BS, 3IIS. 1B>. 1.50 - 1.90 (m, 
4H) 


ki 0.13 
B: 0.02 


30 






172.0»C 


|Sf iMi]« (iMf 1H|« /.VS fflr J** 

ISBa. IH), 7,56 " 7.60 (», 2II>. 7.35 - 
7.45 (», 2B), 7,11 - 7.30 C«» 4H), 7.01 
(d, J-2fla, IH), 6.83 (d, J«lSHa, IH), 
6.15 • 6.30 (n, IH), 4.65 (q, J-6i!a, IH) 
3.85 « 4.85 <», 2H), 3.41 (dd, J-lSKa, 
6Ha, IH), 3.30 (dd, J-l5Ha, 7Ha, IH), 
2. SO - 3.30 <», 2H), 2.37 (tt, J-^lOHa. 
3H3, IH), 1.40 " 1.95 (b. 48) 


B: 0.03 


X 


1-S9 


B3 


114.1 to 
118. 3«C 


9.65 {a, IH), 7.97 (d, J-15.5Ha, IH), 
7,20 - 7.65 in, 9H), 7.03 <d, J-«.7Ha, 
2H). 6.91 (d, J'-a.lKx, 2H), 6.85 {d, J- 
15.SBX, IH), 5.95 - 6.11 (n, IH), S.04 
(a, 2H), 4.50 - 4.81 <a, 2H), 3.95 - 
4.24 (IB, IH), 3.14 (d, J«6.»ix, 2H), 
2.65 - 3.30 (B, 2H), 2.41 (tt, J-ll.lHz. 
J-3.8HS, IB), 1.50 - 1.95 (n, 4H} 


A: 0.23 
Bs 0.05 


30 
3S 


1-60 


sa 


137.2 to 
176 -2'C 


9.Sa im, IB), «.33 (a, IB), 7.8S > 8.05 
(B, 3B), 7.5S - 7.80 (», 3H>, 7. 25 > 
7. SO {», Sn>, 6.97 {d, J»8.S^, 2H), 
6.Mi <d, J>8.68a, 2H), 5.86 - 6.05 (n, 
IH), S.02 (a, 2H), 4.60 - 4.72 (n, IH), 
3.75 - 3.93 (a, 28), 3.08 (d, J>6.4Hs, 
2a), 2.34 2.54 (m, 28), 1.70 - 2.10 
tm, SH) 


A: 0.53 
B: 0.24 


40 


1-61 


61 


133.2 to 
135. a*c 


9.64 (a, IH), 7.65 (d, 3«15.5Ha, IH), 
7.30 - 7. SB (B, lOH). 7.03 <d, J«8.6HS, 
2H), 6.91 {d, 3-S.7HX, 2H), 6.87 (d, J« 
lS.4Ra, IB), 6.00 - 6.18 {a, IR), 5.04 
(a, 2R), 3.90 * 4.M (B, 38), 3.14 (d, 
J"6.4Ha, 2B), 2.60 - 3.40 (M, 28), 2.41 

(tt, j*ii.iaa, ;io3.«is, 18), i.so - 2.10 

<Br, 48) 


A: 0.20 
B: 0.04 



71 
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Mttlting 
foint (•C) 
o« St«t« 

amorphoua 



<6, CDCl^) 



9.S5 {m, IH), 7.97 {6, J^lS.fiHs^ lfl)« 
7.S3 - 7.64 IH), 7.19 - 7.45 (n, 78) 
6.86 (d, J«il5.6Ks, IH). 6.2S - 6.4S <a, 
IH), 3.90 - 4.85 (m, 3H}, 3.66 (m, 2B), 
a. 60 - 3.37 (», 2B)^ 2.15 - 2.55 {n, 4IB) 
1.60 - 2.04 Sli) 



A: 0.23 
B: 0.06 



amxtphaam 



9.51 im, IH), 8.34 (a, IH), 7.90 ~ 8.03 

.38), 7.59 - 7.79 38)* 7.15 - 
7.22 {m, 4H>, 6.00 - 6.17 («, IB). 4.46 

4.SS (», IB), 3.79 - 3.95 (n. 2H), 
3.62 (a, 2H). 1.60 - 2.55 {». IIH) 



As 0.54 
Bs 0.25 



9.S4 (8, IH), a. 31 C«, IH), 7,85 - 8.00 
{a* 3H), 7.55 ~ 7.85 38), 7.17 (d, 
J-9HZ, 2H), 6,74 (d, J«9Hx, 2H), 6.20 - 
6.35 (m. IH), 4.45 - 4.60 IH), 3.70 
3.9S (n, 4H>, 2.30 - 2.50 (n, 28), 2.00 
2.20 (H, 2B). 1.60 - 2.00 (n^ 7B) 



A: 0.45 
Bt 0.23 



107.6 to 
li7.6«C 



9.52 (a, 18), 8.35 (a, IH), 7-80 - 8.10 
(«, 3H), 7.5S - 7-80 <m, 3H), 7.20 - 
7.30 (m, 48), 5.96 (d, J«^a, IH), 4.55 
(q, J-SHa, IH), 3.80 - 3.90 (m. 2B), 
2. 75 «• 2.90 {«, 2H), 2.40 - 2. SO (m, 
la), 2.00 - 2.10 (m, IH), 1.40 - 1-90 
(», 7H) 



A: 0.47 
8: D.24 



9.60 (», IH), 7.95 {d, J»1SH%, 18), 7.55 
~ 7.62 (m, IH), 7.35 ~ 7.45 <Bi, IH), 
7. IS - 7.35 (». 4H), 6.85 fd, J-lSHx, 
IH), 6.70 - 6.85 <», 2H), 6.35 - 6.45 
{m, IH), 4.SS ' 4.80 {», 2H), 4.00 - 
4. 25 {m, 18), 3.85 - 4.00 (n, 28), 3.00 
- 3.30 {a, iH), 2.70 - 3.00 <m, IH), 
2.48 (tt, J=8Ha. 4Ha, IH), 2.10 - 2.30 
{m, IH), 1.65 - 2.00 (m, 79) 



A: 0.17 
8: 0.05 



147.8 to 
151. 5»C 



9.S6 <B, 18), 7-97 (d, J^lSBa, 18), 7.55 
" 7.65 (», 2H), 7.35 - 7.45 {«, 2H), 
7.20 - 7.40 <«, 48), 6.85 (d, J-15H«, 
IB), 6.10 (d, J*7BS, 18). 4.55 > 4.30 
(a, 18), 4.59 {q, J-5H«, IH), 4.03 - 
4-20 {«, IH), 3.10 - 3.30 (m, IH), 2.70 

3.05 (m, 38), 2.35 - 2-50 (m, IH), 
2-05 - 2.25 Im, IH), 1.60 - 2. CM {m, 7H) 



A: 0.19 
8: 0.05 



72 



EP0IK»33SA3 



Malting ' 
I Point ("C) 
cat AtMtm 



am CDCI3) 



asaoici»hous 



9.63 (S, IH), 8.33 (a, 1B)« 7.96 (a, J» 
iSHs, 2H), 7,92 (dd, J«9lf», J-lHa, IH), 

7.73 (dd, J-9HSI, j-ia». my, 7.60 - 7.69 

{», 2B), 7.26 (t, a«7JI«, IH), 6.96 (t, 
J-7Ha, IH), 6-79 (a, 2H), 6.37 - 

6.42 {m, IH), 4.S6 (q, J«SBs, IH>, 4.00 
4.09 im, IH), 3.82 ~ 3.92 (a, 3a>, 2,22 
2.48 (m, 4H). 2.04 - 2.18 (», IH), 1.77 
~ 1.94 {m, 4H) 



A: 0.47 

B: 0.2Q 



oaiorphous 



9. S3 («, IH), 8.34 la), 7.99 {d, J- 
enz, 2m, 7.93 (d, J«7Kz« J»18at, IK), 
7.75 (dd» J-lOHx, J»2Ite. IH), 7.60 - 
7.70 2H), 7.21 - 7.28 (a, 4H>, 6.11 
~ 6.18 («, IH), 4.S9 <t, J-SHa, IH), 
3.B2 « 3.91 (ta, 2H>, 2.78 - 2.98 (m, 2H) 
2.42 - 2.52 (ra, 2H), 2.2S - 2.37 (», 2H) 
2.04 - 2.16 (m, 1H>, 1.82 - 1.96 {m, 4H} 



A: 0.47 
B: 0.20 



amcacphaam 



9.69 (», IH), 7.96 {d, J"1SH«, IH) , 7,57 
- 7.60 (m, IH), 7.39 - 7.42 (m, IH), 
7.21 - 7.31 (m, 4H), 6.97 (t, J-7Ha, 18) 
6.73 - 6.87 (IB, 2H), 6.48 - 6.52 (M, 
IB), 4.57 - 4.72 (m, 2H),. 4.02 - 4.14 
(a, 2H), 3-88 ~ 3.98 (m. IH), 3.10 - 
3.24 (M, IH), 2.75 - 2.90 (», IH), 2.40 
• 2.57 {m, 3H), 1.89 - 1.97 (m. 2H), 
1.62 - 1.62 (IB, 2H) 



A: 0.19 
Bt 0.06 



anorp^ious 



9.57 («, IH), 7.97 (d, J«16aa, IB), 7.56 

- 7.S9 (w. IH), 7.40 - 7-42 (n, IH), 
7.23 " 7.29 (a, 6H), 6.85 (t, J-16HX, 
IB), 6.40 - 6,47 (m, IH), 4.63 (q, J- 
7Ha, IH), 4.61 - 4.71 (m, IH) , 4.10 > 
4.20 (a, IH), 3.10 ~ 3.30 (», IH), 2.85 

- 3.03 (a, 2H), 2.75 - 2.95 (a, IH), 
2.4S " 2.54 (a, IB), 2.28 - 2.39 (a, IB) 
1.89 • 2.01 (a, 3B), 1.67 - 1.82 (a« 2R} 



0.18 
0.04 
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Keltirtg 
Point ("C) 
or State 



WCR («, CDCl,) 



9.66 (s, IH), 8.26 (d, J«9Hs, IH), 8.15 
(d. J«9H1, IB), 7.86 (d, IH), 
7.76 (t, J»7H2, IH), 6.67 (dd, J^^SHx, 
life, IH), 7.60 {t, IH), 7.10 ~ 

7. 35 {a, 58), 6.14 <a, IH), 4.65 - 4.85 
(m, 2H), 4.00 4.15 <M, IH), 3.19 <d, 
J<-6Ra., 2a>, 3.10 - 3.2S IH), 2.83 - 
3.00 {», 1K>, 2.40 - 2.50 IR), 1.70 
2.00 (m, 48) 



0.10 
»: 0.02 



9.67 {«, IH), 8.91 (d, J'TOz, 1H)« 8.29 
(br», IH), 8.23 (d, J«2lla» 1H)« 8. IS 
(d, a-8Ha, IH), 7.87 (d, J-8H», IH>, 
7.80 (td, J«8Ite, 1H«, 1H)» 7. 55 - 7. 65 

<«, aa), 7.37 <d, j««u, IH), 7.0s - 

7.30 (a, 2H). 7.00 (d, J«2Ka, 18), 6.17 
<d, J»6Hz, IH), 4.80 - 4.90 (m, IK), 
4. SO - 4.80 {m, IH), 3.60 - 3.90 (m, IH) 
3. 45 (dd, J«15Ha, SHs, IH), 3.30 (dd. J- 
iSHa, ?Ha, IH), 2.80 - 3.20 (m, 2H), 
2.30 - 2.4S («, IH>, 1.60 - 1.90 (», 48} 



A: 0.04 
B: Q.Ol 



anorphoua 



9.65 (8, IH), 9.22 («, IH), B.OS {«, IH] 
8.02 (d, J-8HS, IH), 7.90 (d, J«8H«, IH) 
7.65 - 7.80 («, 2H), 7.20 - 7.50 (b, 5H) 
7.05 (d, J»8HX, 2H), 6.90 (d, J»8Hs, 2B) 
6. OS (d, J»6i]x, IH), 5.03 (s, 2B), 4.90 
- 5. OS (n, IH), 4.70 - 4.8S (m, 2H) 
3.15 (d, J=6Hx, 2»}, 2.8S - 3.30 2H} 
2.35 - 2.50 (J», IH), 1.60 • 1.90 (tt, 4H) 



As O.QS 
8: 0.01 



9.66 in, 1B)« 7.10 - 7.70 (m. 148), 6.05 
(d, a«>68s, IH), 4.S0 - 4.8S (a, 2H), 
3. 7S - 4.05 (», U), 3.20 <d, J-«Hs, 2H) 
2.79 • 3.10 (H, an), 2.30 - 2.S0 (», IH) 
1.60 - 1.95 («, 4H) 



A: 0.18 
B: 0.04 



EP0520 336A2 



Polat CO 
or Stat* 

amorphous 



HMR (0, COCl^) 



9. 65 {a, IB), 8.76 (8, IH), 8.57 (d, 
3Ha, IH), 7.82 (d, J-8M2„ IH}^ 7. £3 {d, 
J»15Hz, IH), 7.30 - 7.45 (n, 68), 6.80 - 
7.10 SH), 6.04 (d, J«6H*, 18), S.04 
(s, 2H), 4.55 - 4.80 {m, 2H), 4. OS « 
4.20 (m, m), 3.10 * 3.30 (a, 18), 3.14 
{d, J-6HZ, 2H)* 2.7S - 2.90 {m, 18). 
2.41 (tt, J-IIBS, 4Bs, IH)* 1.60 - 3.00 
(», 4H) 



f 



A: 0.02 
B: 0.01 



aiaox|ihous 



9.65 (a, IH), 7.78 (d, J-lSHx, IH), 7.20 
- 7.50 (m, 6H), 7.00 - 7.10 (m, 3H), 
6.90 <d, J»mtz, 211), 6.67 (d, J-15HX, 
IH), 5.99 (a, J-6HX, IH), 5.04 (a, 2H), 
4,55 - 4.80 (a, 28), 3.95 - 4. 25 <«, IB) 
3.00 - 3.20 (m, IH), 3.14 (d, J^&lZ, 28) 
2.70 - 2.95 {a. IH), 2.39 (tt, llHz. 
4Hs, IH), 1.50 - 1.95 (B, 4H) 



A: 0.18 
B: 0.04 



araorphoua 



9.68 <s, 18), 8.37 {s, IH), 8.02 <d, J» 
SH*, IH), 7.84 <d, J-I5a«, IH), 7.45 - 
7.70 <», 4H), 7.36 (d, J«6H», IH), 7.00 



A: 0.03 
8: 0.02 



7.25 (B, 3H). 
S-97 (d, J-7H«, 
4.40 - 4.65 <n, 
3.00 - 3.20 {«, 
2.25 - 2.35 {a. 



6.66 (d, J-lSHz, IH), 
IH), 4.80 - 4.90 <e, IH) 
IH), 4.00 ~ 4.15 (Bk, IB) 
3H), 2.65 - 2.90 (», IH) 
IH), 1.50 - 1.80 (n, 4H) 



9.64 (a, IB), 8.24 (s, IH), 7.60 (d, J- 
8H«, IH), 7.05.- 7.42 (m, 8H), 7.00 (d, 
J»2H», IH), 6.51 («, IH), 6.15 - 6.30 
(«, IH), 4.80 - 4.90 {», IH), 3.85 - 
4.55 (n, 2H}, 3.45 [iSA, JxlSHx, 5HS, IH) 
3.30 (dd, J-15««, 8H2, IH), 2.70 - 3.10 
(B, 2H). 2.35 <tt. J-llHa, 3Hz/ IH), 
2.08 (S, 3H), 1.60 - 1.9q {m, 4R) 



A: 0.05 
0.03 
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Ex. 




Hslting 
Point (^C) 
or Stilt* 


MKR <&. CDCl^} 


V«lu«s 


1-80 


25 


amorphoua 


9.61 (a, 18), 9.04 (dd, J-4HS, Ills, IB) 
d.47 (dd, J-SHx, IHx, IH), 8.23 (dd, a« 
8HS, 18s, 0.03 (d, 18), 7.61 
{t, J»7Hs, IH), 7.50 - 7.^ <n, IB), 
7.0S - 7.40 (M, SB), S.95 (d^ J-€Hs, 18) 
4.6S - 4.7S (M, 18), 4.00 - 4.20 (», 28) 
3. IS (d, M8s, 28), 2.80 - 3.00 (n, 28) 
2.10 - 2.20 (It, 18), 1.60 - 1.90 (n, 48) 


A: 0.20 
B: 0.09 


1-81 


71 




9.60 « 9.70 {m, 18), 7.00 - 7.43 (n, - 
15H), 5.60 - 6.00 (n, 28), 4.98 - 5.16 
(m, 28), 4.80 - 4.98 (n, 1B)« 4.67 - 
4.80 (a, IB), 4.40 - 4.SS (a, IH), 3.S0 
• 3.77 {m» 18), 3.10 - 3.25 (a, 28),- 
2.80 - 3.10 (a, 28), 2.49 - 2.68 (a, IB) 
1.20 - 3.3S la, 68) 


a: 0.30 
B: 0.07 


1-82 


69 


anorphouB 


9.60 - 9.70 (a, IB), 7.02 - 7.43 (a, 
ISR), S.fiO - 6.00 (a, 2H>, 4.99 - S.lS 
{n, 28), 4. BO - 4.96 (a, 18), 4.65 - 
4.80 (a, IB), 4.35 - 4. 49 (a, IB). 3.S3 
- 3.75 (a, IB), 3.10 - 3.27 (a, 28), 
2.84 - 3.10 28), 2.48 - 2.68 {a, IH) 
1.20 - 2.40 (a, 68) 


A: 0.30 
Bt 0.07 


1-83 


88 


174. O - 
176.0 


9.67 <a, IH), 9.41 («, 18)« 7.64 (d, J* 
88«, 18), 7.43 <d, J*6B«, 18), 7.08 - 
7.50 (m, 78), 6.75 (d, 3-2Hz, IB), 6. OS 
- 6.30 (m, 18), 4.75 - 4.87 (m, 18), 
4.53 - 4.74 (a, 28), 3.20 <d, J«6Hs, 28) 
2.90 - 3.40 <a, 28), 2.43 (tt, J-llBl, 
J-48S, IB), 1. SO - 3. OS (a, 4H) 


A: 0.21 
8: Q.04 


1-84 


73 


aaoxjphaan. 


9.74 (s, IB), 9.62 (a, 18), 7.55 - 7. 75 
(a, IM), 7.00 - 7.45 (a, 98), 6.41 (d, 
J«7Ha, IB), 4.64 - 4. BO (a, 18), 4.15 - 
4. SO (a, 28), 3.0S ' 3.3S (a^ 38), 2.75 
- 3.05 <a, 28),. 1.50 - 3.45 <a, SB) 


A: 0.06 
B: 0.01 



7© 



Tabl* 9 



5 



1C 



18 



30 



Ex. 




Point 
or Stat* 




Valtiaa 


1-es 


8? 


183.0 - 
164.8 


(a, IH), 7.23 - 8.00 {m, 13H), 7.03 
(a, J«9Ha, 2H), 6.99 <d* J-l«lis, IH), 
6.n {d, J-9H«, SH), 5.97 - 6.13 (», IH) 
5.04 {S, 2H), 4.70 ^ 4.83 {m, 1H>, 4.00 
- 4.85 {n, 2H), 3.15 (d, J»7B«, 2H), 
2.60 - 3.40 in, 2H). 2.42 {tt^ J-llHx, 
J-4Hs^ Itt), 1.50 - 2.00 (a, 4H) 


A: Q.17 
B: 0.04 




72 


iOS.S 
109.3 


9.64 (a, IH), 7.08 - 7,45 {», lOH), 5.92 
- 6.08 (m, IH), 4.73 {q, J-7Ha, IH), 
3.40 3.65 (IB, 2H}, 3.18 (d, J«€Hs» 2H) 
2.83 - 3.04 (», 2H), 1.50 - 2.30 (», 7H> 


hi 0.11 
B: 0.02 


1-S7 


20 




9.64 (a, IH), 7.05 - 7.90 (m^ UH), 5.90 

- 6.10 (m, IH), 4.69 - 4.80 <m, IH), 
3.66 (8, 2H), 3.18 (d, ;r"6lia, 28>, 2.85 

- 3.05 28), 1.50 - 2.25 {m, 7H) 


A: 0.10 
B: 0.02 


1-88 


S4 


anoxphoua 


9.62 im, 1B)« 8.24 («, IB), 6.90 - 7.90 
(fB, 12H), 6.14 <d, J-7BI, IB), 4.74 - 
4.87 {ai, IH), 3.63 (s, 2H}, 3.20 - 3.48 
(K, 2H>, 2.80 - 3.05 (ai, 2B), 1.60 - 
2.25 [m, 7B) 


ht 0.10 
Bs 0.01 


1*89 


35 


anorpVioua 


9<6S |B, IH), 7.05 " 7.47 (m, aB)« 5.90 
- 6.10 (M, IB), 4.69 " 4.82 <m, IH), 
3.3S " 3.60 (ai, 3.19 {d, J-6HS, 
2tt), 2.75 - 3.00 tm, 28), 1.50 - 3.25 
(IB. 78) 


ht 0.17 
B: O.OS 


1-90 


89 


anoxpheus 


9.63 {a« IB), 7.19 - 7.50 10B)« 7.03 
(d, J-9Ha, 2B), 6.90 (d, J-SSii, 28), 
6.51 {A, JN16HS, IH), 6.27 (U, J-7Hs, 
J-16BS, IB), 6.00 (d, J-6lfl« IB), 5.03 
(«, 2H), 4.65 ♦ 4.75 (», 1B)« 2.90 - 
3.25 (ai. 8B), 2.14 (tt, J-llfls, J-4H«, 
IB)* 1.92 - 2.0B 2a), 1.60 - 2.91 
4H> 


hi O.OS 
Bt 0.01 



Synthesis of 14MnzyloKycarbonyH>if>eridino-4K:artmxylte acMHl R.I 8)^1 -lbrmyMi)ti«nyt)-3-l>iJt8nyiamide 
(Compound No. I-IM): 

COOSt 
CUO 
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0.70 mt (4,97 mmof) of triethyiamlrw and 1.14 g (5.96 mmol) of 1<«thyl-3*^methyi«mf(iopropyl)' 
carbod amM e hydrocNcMrhto wero sucoeaaively adcM to 50 ml ol a didrioromathana aoltftion contatning 1.31 
g (4.87 mmoQ of 14MnavloxycarbonyiM;>arid{na-4-cart}OKyte acM syntttaaizad in Referanca Bcampla 1-4 
and 1.27 g (4.97 mmol) of (2R.2S)-2-amhio-&t>henyl-4-p6ntanolc add alhyl aatar hydrochtorkle (Compound 

s No. 1-d7) syntN^l2^ fai Rafaranca &eampla 1-^ undar an Ica-coolad conditton. After stining ovemigM at 
room tsmparalupa, tha solvent waa disiitlad away from tha raaction mixtura undar raducad pressure and tha 
residua ttnia obtalnad waa dteaolvod in aitiyi acataia. Ttiia solution waa washad suocassiveiy wtti a 1 N 
hydrocNorte add sdution. a saturalad aquaoua soluflort of soiSum diloifda. a saturetad aquaoua solution of 
sodium hydrogencsftKmata and a saturatad aquaous soKttion of sodium chiorida. Tha f^itant oiganic layer 

to waa driad ovar anhycferous sodium suHata» tha soKrant was distilted away under reduced pressure, itm 
raaidue tfius oiatsinad was saparatad vrtth diromalograph. whereby 1.65 g of 14}anzyloxyGartxmyt- 
pipafldin(M<arboxylic add*Cffi;28H1'«lfM»ycartionyl-1-dnnamyl)mamyl^^ waa olstdnad In a ytaU ol 
71%, 

1.65 g ^.S5 mmcrf) of if» above prep^rad compound w^ dissotvad In 30 ml of tatrahydioluran. 0.1^ g 
IS (8.88 mmot) of lithium boron hydride was added to the tetrahydrofuran stdution in an ica bath, (oliowad by 
dropping of a mixture of 4.5 ml of m^hand and 5.5 mi of tetrahydrofuran. After sUning for two hours, 20 ml 
of watar waa Hinltar added fo tha reaction mixture and totrahydroiuran was distillad away therefrom under 
radiioad prasaura. WHh tha addition of iea and 1 N hydrodiioric add to tha raddue. tha mbdure waa 
axtractad wHh ethyl acetate. The resultant organic extract layer was washad with a saturated aqueous 
20 sdution of sodiiMii chlcMidd and cfeied wm artfiydrous sodium ^rffate. The advent was distilled away urxier 
raducad pressure. 1.35 g (3^ mmol) of tha residua thus obtained was made add with tha addition of 
PYr\t^m*suHur trk»dde complex in dimethyl sulfcudde in accordanca with the same proc^chire as in 
Exampta 1-1, whereby 0.9 g of tha captioned Compound No. 1>91 was obtained as an diy matarid fan a 
yield of 43%. 

28 NMR 0. COCkf^ 9.65 (S. 1H). 7.15 - 7.45 (m. 1QH). 8.47 (d» J" 15.7Hz. 1H). 6i» - 6.18 (m. 1H)^ SJ9S 
' 6.10 itn, 1H), 5.16 (a. 2HK 4J5 - 4.75 ifn, 1H). 4J)2 > 4.36 (m. Z87 • 2i» (m, 
4H>. ^^{kt. J -11.3Hz. J-3JHZ. 1H)^ 1.50 • 1.98 (m. 4H) 

Eampte* I-aa to 1-98 

so 

The same reaction procedure as in Example 1*01 waa repedad except that tha cartxixylte add 
derived (the compound synthesized In Rafdenca B(ample 1-4) arKi the amine derivatlva (Reference 
Conqaound No. i'VT aynthadzed in Reference Exampla 1<€7) used in Example 1-91 were respecfivdy 
raplacad by 8 cariMMc add darlvaliv* (Matarid 1) and an «^ 
3s whereby Compounda No. 1-92 to No. 1-9S (cycNc carboxylic add amide derivative) shown In Tabis 10 ware 
r^pectivaly dJtairwd. 

Tabfe 11 shows the yield, melting point or stafe, the NMR andysis data and the Rf values obtdned by 
TLC anaiyaia of ead) cylie cartxMylic add amida derivatlva. The developing solvent A used in the TLC 
andysis is dftyl acataia and tha developing sdvant B ia a mMure of matfiyiana dikirida.and acetone at a 
40 mbdng rdioof 10:1. 
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Point (*C) 
or St«t« 



nam cdci,) 



£ 

Values 



anorphoua 



9.5a («* IH), 7.77 - 7.93 (n, 4H), 7.32 
~ 7.60 (ai, 3H), 6.93 («, J-=8.4lla. 2H), 
6.76 (a, J-8.4RS^ 2H}« 6.30 - 6.58 (n, 
IH}^ 4.30 - 4.83 (m, 2H}, 3.55 * 4.10 
(IB, 18), 2.60 - 3.22 (M* 4R), 2.30 - 
3.48 (m, la)^ 1.50 " 2.00 (n, 4H> 



At 0.16 
B: 0.02 



166.6 to 
178. 2»C 



9.64 (s, IH), 7.97 <d, J-1S.6H2, iH), 
7.20 - 7.65 im, 4H), 6.97 (d, J«8.4Hb, 
2H>, 6.85 (d, J«15-5HJI, IH), 6,78 (a, 
J«8.3H2, 2H), 6.02 - 6.17 {n, IM), 3.90 
-4.90 (», 3H), 3.13 (d, J«6,4lte, 2H), 
2-55 - 3.30 {IB, 2H), 2.30 - 2.50 {m, IH) 
1.35 « 1.95 {», 4H) 



0.18 
0.02 



amorphous 



9.62 {8, IK), 7.63 {d^ J"l5.4il2, IH}, 
7.30 - 7.58 (tt, 5H)« 6.94 (d, JHi.SHz, 
2»}» 6.86 (d<, J«15.4ltx» IH), 6.79 <d, J« 
8.4Rs» 2H)« 6.20 6.50 (n, IR), 3.95 - 
4. as <», 3R), 2.57 - 3.30 («, 4H), 2.35 
~ 2.51 (m, IH), 1-50 - 1.95 <«, 4H> 



A: 0.15 
B: 0.01 



130.3 to 
158. 6»C 



9.57 <B, IH). 8.33 («, IH), 7.88 - 8.04 
{iR, 3H), 7.59 - 7.78 <Bi, 3H), 6.92 (d, 
J'>'a.4Hx, 2H)^ 6.73 <d, J«8.6Ha^ 2R), 
5.90 - 6.12 (m, IH). 4.62 - 4.73 (in, IH) 
3.75 - 3.90 («* 2a), 3.07 (d, J»6.4Ha, 
2H), 2.33 - 2.48 (n, 28), 1.98 > 2.13 
{m, IH), 1.6S -> 1.95 (m, 4H) 



A: 0.49 
B: 0.09 



Exampto 1-96 



SynttMsIs (rf cl9-1-(^l-bonIyi(»rb■lnoyOc^doll« 
(CDmpound No. 1-06): 



M-cartwxyBc ackl-(1 SHI -fomty t-2-ph8nyl)ettiy larnkto 



COOII 



CHO 
I 

CONH--CHCH5 



0 -0 

COQH CQNHCllj 



To 200 ml Of a chtoroform solution containing 3.0 g (17.4 mmoi) of commerclafiy available els- 
cyclc^sxana-l.4-€Hcartxi)(yllc ami 5.32 g (34.8 mmol) of N-hydroxybenzotria:K^ hydrata. 100 ml of a 
chloroform solution of 7.18 g (34.8 mmoi) of dicyclohaxylcaftwdllmtde was added dropwise under an Ice- 
cooled condition. After stirring for 1 hour, 50 mi of a chloroform solulion containing 2.63 g (17.4 mmoi) of 
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0^)*2<«nfncH3-phanylpropanol synttiesfzed In Retersncd Example and 1.78 o (17.4 mmol) of 
irfetftylamlmi wai addatf dropwisa to tha abova praparad raacHori mixiura. TIm reaction mixture was healad 
to room tamperature and than atined overnight 

tnsoiubte <XHnponeni» were removed from the reac&m mixture bv filtraiSon. Th6 fUtarate waa wa^l^ed wHh 
fi 1 N hydroohlorte add and exbvctad wttti 100 ml of a 1 N sodium hydroxide solution twice. The resisting 
water layer waa made acid (pH<»1) with the addition of concentrated hydrochloric acid thensfto. The water 
layer waa flMtractad wHh chlorofomi tvvfoe. The raauNant organic eadiiact layer waa washed with a saturated 
«(|ueous solution of eodlum chloride. dM over anhydroua soifium suKale, and then concentratad under 
reduced pressurs. 

fo To 100 mi of a chlorc^rm solution containing the above obtained residue and 0.857 g (8 mmol) of 
banzyiamine, OJ&B& g (5 mmoi) of i-ethyt-3-<3-dimethylamMopfDpyt)carbodilmide hydroctiioride wa» added, 
ttfid tie rMCtion mixhira was sHrrad ovmiight The reaction mixture waa wast^ed success^vety wiOi 1 N 
hydroi^lorlc atM, a satunflxKl aqueous solution of sodium hydrcgencarbonate. and a Crated aqueous 
solution of sodkan chiorfde. The reaction mixture was then dried over anhydrous sodium st^fate and 

ra concentrated under reduced pressure. The residue thus obtained waa chromafeographed on a silica gel 
column for piidiceUon, whereby 0.2 g of cia-l-<N43erayicarbamoyl)cyclohexanec8rboxylicacldKlSH1* 
hydroxymethyi^-phenyOethylamide wee obtained in a yield of StSm from the ci»cyGlolieinne>1.4Klic«bax- 
yttcacid. 

NMR 0. CDCkf. 7.16 - 7.40 (m, lOH). 5.85 - 6.10 (m. 2H). 4.42 <d, J«8Ht. a4), 4.10 - 4.25 <m. IH>. 
20 3.67 (dd, J a 11 dKz. 1H), 3.58 (dd. J > IlKx. SKz. 1H), ZJBO - 2.96 (m* 2HK 2J7 

(ba. 1 H). 2^ - 2.40 (m. 2H), 1 .50 - ^10 (m. 8H) 
0.2 g (0.5 mmci) of the above prepared amide was mado add with pyrk]ine*sulfir trioxide complex in 
dimettiyl sulfoxide in accordance with the same procedure as in Example 1-1, whereby 0.18 g of the 
captioned Compound No. 1>96 was obtained as an oily malarial In a yield of 91%. 
sa NMR 9. CDCb): 9 58 (S. IH), 7.10 - 7.40 (m. IQHK 8.10 - 6.30 On. 1H>. 5.80 - 6.00 (m. 1H)^ 4.68 (q. 

J«7H2. 1H). 4.43 (d. J«:5H2. 2H>, 3.i5 (d, J«7Ha, 2H). 2.20 - 2,40 (m. »!). 1 JO - 
2.20 (m, m) 
Ri values: 0.33 (Developing Solvent A) 

0.04 0Deveioping Sohrent B) 

so 

Example 1-97 

Synth^is of frana-1-(N<benzyicarb8mayi)Gyclohexane-4-carboiKylic acid-<1SH1-formyl-2-phenyl)ethyl8mide 
(Compound No. 1-87): 



Clio 




The same reaction procedure as in Example 1-96 waa repeated except that the cl»«ycloiWKane-1^ 
to didicarboixylic add used in Example 1*90 was replaced by trana<yclohexane-1.4-carboxyllc add. whereby 
trwia-HfWwiJEylcarbamoyOcydohexane-carboxyBc add-(lSH1-hydroxymethy{-2-phenyI)ethylamlde was 
obt^ned. 

NMR (I. COCli): 7.10 - 7.^ (m. 10H), 4.30 - 4.40 (m, 2H). 4.05 - 4.20 (m, 1H). 3.51 <d, J-SHb. 1H), 
3.10 (d, J-5H2. 1H). 2.85 • 3.00 (m. 1H), 2.60 - 2.75 (m. IH), £05 - 2^ (m. 2H>, 
SO 1.70 - 2.00 (m,4H), 1.25 - 1.70 (m. 4H) 

The above prepared amide was made add with pyridine* sulhtr triOMide complex In dHrimelhyf suHOxide 
in accordance with the same procedme as In Bcampie 1-1 . whereby the c^itioned Compound NO. 1-97 waa 
ottained as white crystals. 
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MoKma point Y74.9 - 180.7 (dec.) 

NMA (S. aOCky. 9S% {9, 1H). 7.05 - 7.41 (m» 10H)» 6.13 (d. J «8Hz. 1H). 5.80 • 6.0S (m, 1 H), 4.67 
(q, J«M» 1H). 4^ ' 4.46 (m. 2H), 3.15 <d. J»6Hz. 2H>. 2.06 - 2.20 (m. 2H}. 
1.70 - 2.00 <m, 4H). 1 .40 - 1 jOO (m. 4H> 
S Ri valuer 0.14 CDevdiopir^ Sotvent A) 

0.02 (Dtweloplng Sotvent B> 

10 Synapsis of (2S)-2'lMfttylaxy-4-flHM^ add (Ftofaranc* Compound Mo. 2-1): 




To 40 ml of a N.N*dimothyHomiarrW<Je solutfon containing 1.6 g (12.1 mmcd) of (2S>-2-hydroJty-4- 
. metfiylpiMitanoic acid synthesized in accordanca with tha n^lhod described in Tetrahedron, Vot a2» 1101 to 
1106. 1976. and 1&64 g (100 mmot) of bwizyl bromide, laO Q (60 mmol) oT siver (D oxide was added over 

28 a pertod of 40 mintfiee with stfarring. The above pfepaied reaction mfodiire was further sttrred at room 
temperature fOr 4 days and then dikited with ether, and Insoluble materials were removed therefrom by 
fiHretron throu^ Ceiite. The filtrate was washed successively with 1 N hydrochlork: acid and a saturated 
aqueous solution of sodium chloride. An organic layer and a water layer in the thus washed filtrate were 
seperatod. Tlw resuWno water layer was extracted witti ethyl acetate again to oMain an another organic 

90 layer. The this axiracled layer and the first obtained organic layer were dried over anhydrous sodium 
sulfas and distitled away uniter reduced pressure. 1.44 g (36 mmol) of a sodium hydroxide aqueous 
solution was added to 200 ml of a methanol solu^ contatnlr^ the re^tM thus obtained. The reac^n 
mixture was stirred for 16 hours and concentralBd under reduced pressure. The residue was dissolved In 
water and washed with ether twice. The resulting water layer was made add (pH=l) with the addition of 

» concentrated hydrechlorie acid thereto and sxlracted with ethyl acetate twice. A mixture of the thus 
extracted layer and the originally obtained organic layer was wa^ied witti a sati^ated aqueous solution of 
sodium chlorMe. dried over anhydrous socSum sulfate. The soivant was distilled away under reduced 
pressure, wheralay 2.1S g of the captionad f^ranca Compotmd No. 2-1 was ol>lainad in a yield of 80%. 
NMR CI. GDCIi) 7.28 - 7.40 (m. 6H), 4.74 (d. J-11H2. Ili). 4.44 (d. J«11Hz. 1H). 3.98 - 4.04 (m. 

40 1H>. 1.73 • 1.95 (m. 2H>. 1.50 - 1.70 (m. 1H). 0.93 (d. J»6Hz, 3H}. OJM (d, J»6H2. 

3H) 

flelerence Biampla ^2 

48 Synthesis of (2S)-2-(3-phenylpropyloxy)-4-methylpentanoic add (Retorence Compound No. 2-2): 




6S 

0.756 0 (18.9 mmol) of sodium hydride (60% in oil) was added lo 60 ml of a N.N-dlmethyl-fbrmamld» 
suspension containing sodium chlofide prepared by use ol 2.5 g (las mmol) of (2S)'2-hydraixy-4- 
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melhyipwrtanote acid and ttw above reaction mixture was stirred at 90* C for 7 hours. 11^ 9 (58.7 mmol) 
of 3-phonyt3roniopropane and 0.041 g (1.89 mmol) of letra-n-botylammooium hydrogansuffale were added 
to the reectiofi mixture, fbRowed bf stirring at 90*C for 18 hours. Hie ta m perat u re of the reaction mbeture 
waa decreasad to room teinperatufe. The reaction mixture was added to an iced water and extracted witil 

8 ether twice. Tlie resuttant organic esdract tay«r was washed ^icc^sivety with 1 N hydrochloric add and a 
saturated aqueous solutiofi of sodium chioride, and then dried over anhydrous sodium ^Ifate. The soivent 
waa distflad away under reduced praesure. 2.2B g (56.7 mmol) of « aodium hydroxido soiuten was added 
10 2Q0 ml of s methanol soiutloR contalnlnQ the residue thus olitained. The aixawe profMued raactiwi mixture 
was stirred for 18 hours and corKerHrated under reduced pressure. The resddtie ttiu3 obtained was 

10 dissolved In water and washed with ether twice. The resulting ¥rater iayer was made acid (pH» 1} l)y the 
adcmton of concentrated hydrochlork: add «kI extracted with ethyl acetala twice. Hte resuitimt or^ar^ 
extract layer washed witti a suaKiraled aqueous solufiCMn of sodium t^ilorfde, dried over anhydrous 
SQfMvm sulfate. The sclent was distilled away i^Ktor radiK:ed pressure, whereby 1.078 g of the captioned 
Reference Compound No. 2-a was obtair^ in a yield of 22%. 

15 NMR % COCb) 7. 1 5 • 7.31 (m. 5H>. 3.BS - 3.85 (m. 1 H). 3.S8 - 3.70 (m. 1 H). 3.36 - 3.4$ (m. 1 H), 2.68 
- 2.80 (m. 2H). 1.80 - 2.00 (m, 1H), 1 .50 - 1.80 (m. 2H>. 0.85 - 1.00 (m, 6H) 

Reference Example 2>3 

20 Synthesis of (2S)-2-(i>H>henytcaitiamoyla>{y)*4-methylpentonote add (Refarance Compound No. 2-3): 




H 0 



21.7 ml (0.2 mol) of isocyanic add phenyl ester ynaa added dropwise to a chloroform solution containing 
13.3 g (0.1 mol) of (2S)-2-hyc&axy-4-methylpentanoic acid and 20.3 ml (0J> moQ of triethytamlne umter an 
ice-cooled condition with sdning. The above prepared reaction mixture was further stirred overnight and 
» exiractod with a 10% p^asaium carbonate solution. Tim resulting water layer was washed witii chknotarm. 
The water layer was made add by the adcNtion of concentrated hydrochloric add, extracted with chtorofbrm 
and dried over anhydrous sodium sulfate. The solvent was (£stiiled away under reduced pressure, wher^ 
10.5 g of the captioned Reference Compound No. 2<3 waa ol»tained in a yield of 42%. 

HUm 0, COCfi) 7.28 - 7.46 (m. 4H)» 7.06 6» J"7Hz. 1H). SJO • aOO (m. 1H), 5.14 (m, 1H), 4.70 - 
40 5.30 (m. 1H). 1.70 * 1.88 (m. 3H). 0.89 (d, J-^. ^ 0J17 (d. J-3Hz; 3H) 

italiamioe Exmi^iNm 8'4 Iq 2>16 

The same procedure as in Haference Bcample 2^3 was rapeatsd except that ihe phenyl Isocyanate 
48 employed in Ref^ce Example 2^ was replaced by the isocyanic odd derlvaihw as shown 1^ 

whereby Refarance Compound No. 2-4 to 2-16 (carboxyRc add derhrathms (INi)) shown in Table 13 were 
oblirined. 
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Symheste of {28)«8mino-4.(melhyllhlo)biitanol ^leferonc* Oompound No. 2-17): 
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COOH 
I 



C1I20H 



M mt 000 mmol) of cht(»t>trknetii¥l3ir«w was adctod to 200 ml of em anhydrous tetrahydrofuran 
10 susp^iskm containing 3^ 9 (150 mmol) of lithium boron hydrfcte under m t<»-cooted addition. 7h© rt>ove 
pre|»8r«cf rMdion mixturs was stfrrad for 30 minutas and 7.5 g (50 mmol) oH t-metNonina was gradustfy 
addad ttiaralo. foKowad by slinnng overnight at room tempersture. Methancd was lumor addad to the 
raacdori mixteini until the avolufloi) of hydrogen gas ceased. The solvent was distilled away from the 
reacttofi mixttwe under reduced ic^essure. A 10% ^ium hydroxide scNution was added to the tfius obtained 
IS rs^ue. fbUowed tiy the extraction with chloroform twice. The resultant extract layer was dried over 
anhydrous sodium sulfas and tfte solvent vras dlstiNed away under rechiced pressure* wheretyy 5.12 g of the 
capticwed Reference Compounds fto. a-1 7 was obtelned In a yield of 75%. 

NMR («. COCIi): 3.60 (dd. J«11Hz, J«4Hz. 1H). 3.33 (dd. J-llfte, J»7Hai. 1H), 2.96 - 3.04 (m. 

iusr • 2.64 (m. 2H). ZJOt - 2.43 (m. 3H>« 2.11 (e. 3H)^ 1.68 • 1.80 (m, 1H), 1.90 * 
so 1.e2(m.1^ 

ReferaiMMi Examphi 2*18 

Syntheste of (2flHMnino'3*C2"fluorQbenzylMo)propanoi (Refeience Compound No. 2-1 8>: 

as 

fo« ciijoii 

llaH-Cfl-OljSH » ► Hj«-CH-CH,-S-ai. 

so 

F 




98 6.9 9 (300 mmoO of metric sodium was dissolved in 500 mt of mettianol with stining. 17.6 g <100 
mmol) of a L'<;yst»ine hydrochloride hydrate was addad to the above prepared reaction mixhjre. followed by 
stirring at room temperature for one hour. 15.0 g (100 mmol) of 2«fluor(rf)enzyt chloride was added dropwise 
to the reaction mixture, and the mixture was further stirred overnight Tlie solvent was distilled sway from 
the reaction mixture under reduced pressure. The residue thus obtained was dissolved in water and washed 

40 with diethyl ether. The resulting water layer was made add by the addition of concentrated hydrochloric 
acid, 90 ttiat cryst^ Mparated out. 

The crystals were s^sarated from the reaction mixture by filtration, washed witii water, ethanol and 
diettiyi ettwr. and dried under reduced pressure, whereby 16.5 g of L>S-<2-ftuoroben2yl)-cysteine was 
obtained In a yield of 72%. 

4s The thus obtained L-8^2-fluorobefl2yO-cystelti0 was reduced In accordance with the procedure used in 
Retoence Example 2-17 subsequently, whereby the capttoned Reference Compound No. 2*18 was 
dt>talr»d. 

NMR («. COCI3) 7.20 - 7.36 (m, 2H). 7.01 • 7.13 (m. 2H). 3.75 (s. 2H), 3.82 (dd. J»11Hz. J»5Hz. 

1H), 3.38 (dd. J-11HZ. J»7Hz. 1H>. 2.86 - a04 (m, 1H). 2.61 (dd. J«13Hk. J«5Hz, 
SO 1 H>. 2.42 (dd, J • 13Hz. J «8Hz, IH^ 24)0 - 2.10 (m. 3H> 

ltofMMMS# EKSinpto 2*18 

Synthesis of (2S)-2-amino-4-phaiiylbulBnol (Reference Compound Na 
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COOH 



6 




Th» sm\& procedure as in Referwice Exampto 2-17 was repeated exc^ that fbe L-m^kmirvi 
10 reptacecl by L*hcxnof^enyii^n8« wrtmr^ tto captioned Fkaforiwic« Cwnpound No. 2>18 waa obt^ned. 

NMR (C. CDCb) 7.17 - 7.31 (m. SH), 3.80 <dd. J - 11Hz. J«4Hz, 1H). 3.31 {dd* J« 11Hz, J -8Hz. IN), 
2^ • 2^ (m. 1H). 2.60 - 2.70 (m. ?H). 1jE» 0>r «. 3HK 1.70 > 1 JO (m. 1H). 1.52 > 
1.64 (fn. 1H) 

Synthesis of ^)-2^amino-4-<2-flijorabeiizytitto)^^ (Referanoe Gompound Moi 



30 1.0 g of metallic sodluin was added to IquM ammonie cooled «t -78*. fbltowed by sUrrfng for 30 
m}nutea. After the addition of 2.0 g (7.46 mmol) of homocyetlrie. the above prepared reaction mbdure was 
further stored for 30 mfatutes. Ammonium chloride was added to the reaction mixture until the blue color of 
the reaction mixture faded and 2.17 g (IS mmot) of 2-fliioiobenzyl chloride was further added thereto. The 
Squid ammonia was allowed to evaporate from the reaction mixture at room temper^re. The residue thus 

as obtained was dissolved in water, washed with diethyl crther, and made we^iy acidic by the addition of 
concentrated hydrochloric add. so th^ crystals were caused to separate out <tf the reaction mixhjre under a 
cooled condition. The crystals were sef»raied by tittration and washed successivety water, ethanoi and 
diethyl ether, and then dried under reduced prassufa. whereby 1.80 g ol (2S>2'-amino-4-{2-fluorobenzyK 
tMoHmtanOte add was obtained In « yield of 81%. 

40 The ttws obttilned (2$}-2-amlno-4-(2-fluorobenzylthlo}butanolc acid was rsduced In accordance wHh the 
procecfcire used in Ftefarence Example 2<17 subsequently, whereby ttni captioned Reference Compound 
No. 2-20 was cHsteined. 

NMR (t. COCI») 7.13 - 7.36 (m. 2H). 7.01 - 7.13 (m, 2H), 3.75 (s. 2H). 3.55 (dd. J«11Hz. J -4Hz. 

1H). 3.28 (dd, J»11Hz. J»6Hz, IH), 2J8 > 2.97 (m. 1H). 2.48 • 2.62 (m. 2H}. 1.99 • 
m 2.10 (m, 3HX iJBS - 1.77 {m, IH). 1.47 - 1.S8 (m. 1H> 

Refenm Example 2-21 

Synthesis of (2S}-2-amino-3-phenylpropanol (Reference Compound 



COOH 



CH2OU 




COOK 
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Th0 sam* proo»dui« as in Refamncs Bcampie 2-17 was rspaatad except that the t-methlonlne was 
reptacedl by Li)tMfiylalafilne« wheraliy the captioned Rafeience Compouna No. 2-21 was obtained 

tmn (I. CDCh) 7.10 - 7^ <m. m 3.64 «M. J»11Hk. J-4Hz, 1H). 3.38 (dd. J-llHz. J«7Ht, 1H). 

3^ - ai6 «n, 1H). 2.79 (dd. J«14Hz. J«6HJt. 1H), ZJBSt (dd. J«14Hz. J-9Hi. IJfl, 
s 2.10 (bra, 314 

neftmHioe ficiunple 2^ 

Qymheala of (2R>-2«miiw^(4-«htorobenxy)^ Petorence Compound No. 2-22): 



Il2H-^CII-.CIf2--SH M2ii-cn-cii2-s-cii,^(o)^c£ 



so The same procedure aa In Reference Example 2-18 was repeated except that the ortho-Huorobenzyl 
chloride was raplaced by para<Morobenzyl chiodcte. wheieby the captioned Reference Compound No. 2-22 
was obtain^. 

NMR (a, COCIa) 7.23 - 7.30 (m, 5H>, 3.68 (s. 2H>, 3.60 (dd, J - 1 1Hz, J «4Hz, 1H), 3,38 (dd, J «- 1 1 Hz. 

J*7Hz, 1H}. 2J2- 3.00 (m, 1N$. 2S« (dd. J»13Hz. J^SHz. 1H),&3e(dd. JalSHz, 
sa J«8Hz.1H>. 2.16- 2.28 <m,3H) 

Reference Exemple 2-23 

Synthesis of (2S>>2«m(»-4-{(4«hion)benzyl}ihlo]b(rtanol (Reference Compound No. 2-23): 



com 
I 

BOC-N1i-CU~Cil2CC0il 



H2M'-Cll-(CH2>2-S-CK2-^0)-Ci 



40.1 s (0.4 mol) of potassium carbonate was added to an anhydrous dimelhyifCrmamide solution 
containing 23.4 g (0.1 moO of H w tec y carbonyK-esparMc acM. The above prepared mfaetum was sined at 

40 room temperature for 2 houra, and then 31.1 mi (0.5 moO of methyl iodide was added dropwise tfiereto. The 
reaction mixture was furtt^ stirred avmvi^ and water was then added tt^reto, foltowed by tfie extraction 
with ethyl acetate. The resuiUuit ongiank; extract layer Ytas washed 1 N hydrot^fcMrlc add. a saturated 
aqueous solution of sodium chloride, and dried over anhydrous sodium sulfate. The solvent was con- 
centraM under reduced pressure, wherst}y 29.8 g of L-Hxjtoxycartxxiylrapartlc add dfanelhyl esler was 

45 obtained in • yield of 99%. 

25.7 g (98.4 mmol} of the above prepared diester was added to a tetrahydrofuran suspension containing 
4.3 0 (196.8 mmc^ of lithium tioron tiydride. To this re»:tlon mixture, SO ml of methanol was further added 
dropwise vrith stirrfaig under an ice-cooled condition, followed by stirring for 2 hours. Water was added to 
the reaction mixhse and the solvent was distiHed away therefrom under reduced pressure. The residue thus 

so obtained was made acid by the addHioA of 1 N hydrochloric acid, extracted with chloroform and dried over 
anhydrous sodium sulfate. The soh«nt was distilled away under reduced pressure, whereby I8.S g of a did 
was obtained In a yield of 92%. 

83 ml (875 mmol) of 2.2-dimethoxypropane and 1 .28 g (6.75 mmoi) of paratoluene sulfionlc acid were 
added to a methylene chlorids solution containing 27.6 g (153 mmoO of Hie above prepared diol. The 

88 reaction mixture waa stined overnight at room temperature, waehed wHh a saturated aqueous solution of 
sodium hydrogencarbonete, and dried over anhydrous sodium sulfate. The soh^ was dlstiUed away from 
ttie reaction mixture und^ reduced pr^^ire. Tt» ^us (Stained residue was chromatograptMd on a sHIca 
gel column for purification, wh^eby 19.9 g of (4S)-N't-butoxycarbonyl-2,2'dimelhyM-<2-hydn»cyettiyiy-t.3- 
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oxazoiidine In a yieid of 60%. 

NMR 0, C0O»y, 4.18 - 4.27 {m. 1H), 3.99 - 4.04 (m, 1 H). 3.50 - 3.71 (m, 3fr0. 2.70 - aOO (br », 1H), 
1.70 - 1.90 (m. 1.55 (8. BH). 1.S0 (8. 9H) 
2.77 g {27.4 mmol) oP triathylanMno was added to an athyt acetate solution containing 5.6 g (22.8 mmol) 
s of th» ^)ova pr^»rad iASyH4^'tAJttox]fcmbcm^\'ZJi-<ilm9^ Under m 

ice-cooled condition, 2.2 mi (27.4 immoO of methanesutfonyt chloride was furtfier add^ dropwise 1o the 
i^bov9 reaction mixture. Mowed by stirring for 2 hours. The reaction mixture was washed iMi a saturated 
aqueous solution of sodium chioride and dried over anhydrous sodlimi sulfate. The soh^t was distilled 
away from tha reaclic»i mcdure under reduce pressnre. whweby 7.38 g of a mettianesulf(^ate was 
fo 0^1^ a yield <^ 100%. 

g (26.2 mntd) of indium hycMcto (60% in oil) was a(kled to an anhydrous N,N<IAnnethy1form«mida 
soHitlon coniaining 3.72 ml (28.6 mmol) of 4^:t4orobenzylmercaptan, flowed by stintng at room tempeia- 
turs for 30 minutes. With tie addition of 7.7 g (23.8 mmol) of the above pf9pared methanesuHbnate, ttie 
rMCtion inixbirti was ftirttter sthrwi ovoinigtit. With tho a dt fi ti o n of wstor* ttw rasction mixltifv yuM extracted 
IS wHh aithyl acetate* The rssuHant organic aKtnd layer was washed suocesshwly wHh 1 N hydrochloric add 
and a satunM aqueous sofutfon of sodium chloride, and dried over anhydrous sodium sulfate. The solvent 
wffii disdiled away from ^e nsaction mbdura unctor rMluced fi^es^re aruj the re^tkie thus obtained waa 
chnmatographad on a silica gel column for purfficailon* whereby 3.88 g of (4S)-N*t<lMtoxycarbonyl-2;2- 
d{methyM^4HMorofaanzyilhio}}sthyl-14<na»»l waa obtdned In a yield of 43%. 
20 NMR («, COCIi) 7.28 (d. J»10HZ. 2H>. 7.24 (d. J^IOHz. 2H)».3.94 - 4.02 (m. 1H). 3.8S * 3.92 (m. 

1H). 3.68 (s. 2^0. 3.66 • 3.70 (m, 1H>. 2.32 - 2.42 (m. 2H>. 1.70 - 2.08 <m. 2H), 1.56 
(s. 3H). 1.52 (S. 3H>. 1.48 (s. 9H) 
8 ml of ethyl acetate containing 4 N hydrogen chioride (4 N HQ > AcOEt) was added to a methanol 
solution containing 1.70 g (4.4 mmol) of the above prepared (4$)-N^HbulOKycai4>onyl-2^nwlhyM-(^^ 
9B chlorobenzylthlo)ethyM,3-oxaBEofe^ TTUs reaction mnciuie was stinad oveml|^ under an fc»cooled 
condition, and the solvent was distilled away timfirom under rechjf^ pressure. The residtM thus triHained 
mes dissolved in wsrti^ and vira^ied with diethyl ether. Tlie r^utting wa^ lai^ was made basic by tha 
addition of a 10% potassium carbonate solution and extracted with chiorofomi. The extract layer was dried 
over anhydrous sodium suHMe. The solvent was distilled away under reduced pressure, whereby 0.81 g of 
so the capttonad RelBianca Cornpound 140. 2-23 was obtained In a y^^ 

NMR (I. COCHy. 7.23 - 7.30 (m. 4H). 3.88 (s, 2H), 3.54 (dd, J«11Hz. J«4H«, 1H). 3.27 (dd. J-UHJC, 
J»7Hz, 1H). 2.88 - 2.98 (m. IH). 2.38 - 2.58 (m, 21^ 1.77(brs.3H). 1.64 > 1.74 (fll. 
1H), 1.45 -1.55 <m.1H) 

98 exaiiipl9 2>1 
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A rvwtftyt«n» ciiiorid» solutioci containing 0.752 g (3^ mmol) of (;2S>>2-bttnzyloxy4-m«(ttyipentanoic 
add and 0.267 g {3.38 mntol) of pyridine synttwslzad in Rafmnoa Bcample 2-1 was coolad In an ksa balli 
conteinfng sodium ehlorido. 407 mg (3.aa mmoO of pivaiic add eMorlda was addad dropwiae to Hw abovo 
prepare solulicMi with ^rtlr^. 20 mimitm ieltor, a methyiono cAiorida sohitton cont^ning 0.467 g {3.38 
mmof) al (2S)-2>amfno>4^methytthidHHjtttiK}i and 0.342 g <3.38 mmol} of trtettiyl»nlne was further added 
dropwise to ttio reaction mbduro. Tho temparaturo of Vtm reaction mixtiira was ririsod to room tamperstiira. 
Hi* raacHon mlxtitfe waa sikiad for 18 hours, waslMd wHh 1 N hydtacNorid add, a saluralod aqueous 
solulion of soditffn hydrogencarbonate and a saturalsd aeiuaous soiution of sodium chloride, and then dried 
over anhydrous sodium sui^. The sotvant was distiUed away from the reaction mixture uncter reduced 
pt^smtm. The residue tiius obtained and 1.3S g (13.52 mmoi) of triethylsmtine ««re dissolved in a sli^ra^t 
containing dimethyrsutfoxide and methyiene chloride at a mhdng ratio of 1:1. ana cooled In an ice balh 
contaif^ig socSian chtoride. 

An anhydroua (fimethylsul^Ddde sdutlon containing 2.15 g (13.52 mmoi) of pyridins'suihir trfoxida 
compim was add^ drc^xwiss to ttte c^oied reaction mixti^e. 30 minutes later, ^e reacticxi mixfiyni> was 
added to an k^d water and extrm^ witti ethyi sx^tate f<Hit times. The i^suitant organic extract layer was 
washed successively with a 10% citric scid aqueous soiution. water, a saturated ac^ieous soiution of sodium 
hydrogencartxmrlet a saturated aqueous sotutfon of sodium cNortde, and then dried over anhydroua 
sodium suifaie. The aoh«nt was dlstflled away under reduced pressure. The residue thus obiained was 
ctiromatographed on a silica gel column for puriHcalion, whereby 0.S35 g of tiie captioned Compound No. 
2-1 was obtained in a yieki of 50%. 
MeiSng Point (*C} 82.4 to 84.1 

NMR (S. aXh) (s. 1H). 7.30 - 7.45 (m. 5H). 7.22 {d. J-7.8Hz. 1H). 4.80 - 4.70 (m. 2H>. 4.50 

(d. J«12Ht. 1H), 3.91 - 3,95 (m» 1H). 2 45 - 2.60 (m. 2H), 2.20 - 2.3S <m, 1H). 
2.07 (s. 3H). 1 .80 - 2.00 (m. 1H). 1 .50 - 1 .70 (m. 3H>. 0J3 (d. J«6Hi. 3H), 0^ (d. 

J=6Hz,3H) 

Ri values 0.28 (Developing Solvent A: mixture of hexane and ethyl acetate at a mixing ratio 

<^1:1) 

0.35 (Developing Solvent 8: mixture of methytene chloride and acetone at a 
mbcbig ratio of 10:1) 

^mplea 2>2 to 2-29 

The same procedure as tn Bcampie 2*1 was repealed excefrt tftal the (2^2-l)enzyk»cy<4»mslhylpen- 
tanoic add and the (28)-2-8mino4-(metliytthlo}bidand used in Example 2-1 were respectively replaced by a 
cartxwylie add ctetlvattve (IMeriai 1) and tfi amNie derivative (Malarial 2) shown in Table 13. whereby 
Compound No. 2-2 to 2-28 (oxy add derivatives} as givwt in Table 14 vrare obtained. 

Furthemioro. Table 15 ^lowm the yietd, the rruitting ixilm or stas», the NMR anaiy^s data ami the l=tf 
valuMi oljlained by TLC Miiriys^ of each of the prepared oxy acid dedvattves. The d«Mrioping solvent A 
used in the TLC analysis Is a mixture of hexane and ethyl aortate at a mixing ratio of 1:1. and tie 
dewalopbng solveiit B is a mixture of methylene diloride and acatone at a mixing ratio of 10:1. 
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Ex. 


<%) 


Malting Point 
("C) or State 






2«2 


49 


tsaiOTphaau 


9.63 its IH). 7.15 - 7.3S {nt, 6H), 4.61 - 4.68 (s, IH) 
3.7S - 3.80 {m, 18), 3.-60 - 3.66 {m, IH), 3.45 - 3.SX 
(m, 18), 2.70 - 2.80 {m, 2H), 2.45 - 2.60 {m, 2H)/ 
2.20 - 2.40 (m, Ui), 2.08 3H), 1.80 - 2.10 (», 3B} 
1.50 - 1-70 (m, 2B), 0.9S (d, J-6H«, 3H), 0.94 (d, J» 
6HS, 38) 


A:0.27 


2-3 


SO 


oliy 


9.62 IH), 7.30 - 7.4S (A^ 4H)v 7.10 (t, J*7.58x, 
IH), 6.85 - 7.09 (m, 2H), 3.23 (t, J-7Ha, IB), 4.S7' 
{q, J»6Ha, U), 2. 45 - 2.69 («, 2H), 2.25 - 2.40 (m, 
IH), 1.90 - 3.10 <», 4H), 1.70 - 1.90 (m, 3H)» 0.98 
{a, J-6HS, €H} 


AsO.Sl 
8:0.32 


2-4 


4S 


oily 


9.61 («, IK), 7.29 - 7.42 (•« SH), 6.90 - 6.9$ (n, IN) 
5.26 - S.38 (n, IH), S.14 - 5.22 (ai, IH)^ 4.52 - 4.64 
(m, IH), 4.39 (d, J-4.5ltx, 2H), 2.40 - 2.60 {n, ZH}, 
im, 2H), 2.25 - 2.40 {m, IH), 1.90 - 2.10 (IB» 4H), 
1.65 - 1. 85 (in, 3H), 0.99 (d, JsS.4ttft, 6H) 


A:0.16 
B:0.26 


2-5 


35 


95.6 - 97.2 


9.55 («, iH), 7.23 - 7.34 {n, 7KJ, 7.00 - 7.13 {m. 2H) 
6.98 {d, J«6Ha, IH), 5.19 - 5.25 (bi, 2M), 4.62 («3, J» 
6HK, 1H>, 4.38 4.41 (m, 2H), 3.75 (d, a»9Hl, 2H). 
2.96 iq, J-6H2t, 2H), 1.S8 - 1.78 (m, 3H), 0.94 - 0.97 
{a, bH> 


A:0.17 
8:0.30 


2-6 


51 


Oily 


9.55 (8, IH), 7.20 - 7.42 (ai, 7H>, 6.98 - 7.11 (m, 3H) 
6.90 - 6.95 {Bt, IH), 5.24 - 5.30 (m, IH), 4.63 
(dt, J-4H2, IH), 3.73 - 3.78 (id, 2H), 2.95 - 3.00 (ai, 
28), 1.69 - 1.83 (», 3H), 0.97 - 0.98 {m, 6H> 


A:0.27 
8:0.41 


2-7 


30 


oily 


9.56 (8, IH), 8.12 (d. Ct«8H2, IB), 6.90 - 7.40 (m, SH) 
6.95 (a, J«6HS, IH), 5.20 - 5.30 (», IH), 4.60 - 4.70 
(n, IB), 3.75 im, 2H), 2.90 - 3.05 {m, 2H), 1.70 - 
1.90 (n, 3R), 0.98 (d, J-«ax, 6H) 


A:0.2e 
B:0.46 


2-8 


29 


amorphoua 


9.55 <», IH>, 7.52 (bs, IH), 6.90 - 7.30 (», Kl), 6.94 
ihn. IH), 5.25 (t, J=6Hx, 18), 4.60 - 4.70 (nt, IH), 
3.78 (8, 2H}, 2.95 - 3.05 (», 2H), 1.70 - 1.90 (m, 3H) 
0.90 - 1.10 (n, 6H) 


A:0.25 
8:0.40 


2-9 


51 


oraorphous 


9.56 <«, 18), 6.90 - 7.40 <«, lOH), 5.26 (t, >7«»6Hs, 
IH), 4.60 - 4.70 {n, IH), 3.78 (a, 3H}, 2.90 - 3.0S ' 
(K, 2H), 1.70 - 1.90 {m^ 38), 0.90 - l.OS 68) 


A:0.27 
B:0.40 
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TabU lA 





Ex. 


Yield 
(%) 


Meltin« Point 
rC) or St«t« 




a- 

vlluas 


8 


2- 
10 


39 


euaarphoufl 


9.54 <b«, IH), 6.90 - B.OO («. 13H), 5.34 {t, J>6»S, 
IH), 4.SS - 4.10 (a, IB), 3.71 (d. J"»3Hs, 2H)« 2.85 
3.0S (tt, 2a>, 1.80 - 2.00 (a, 311), 0.90 - 1.15 6B> 


A:0.22 
8:0.36 


fa 


2- 
li 


52 




9.57 (a, IB), S.90 - 7.40 5H), 5.19 (t, J-Slte, m) 
4.90 - 5.00 {m, IH), 4.53 - 4. 65 (»» 1H>, 3.77 {d, J- 
mz, 2H)» 3.10 > 3.25 {m, 2H), 2.97 (t«^ J<*6Kx, 2K}, 
1.60 - 1.85 (m, 3a>, 1.45 - 1.60 («, 28), 0.85 • 1.05 
(a, 9H) 


A:0.18 
B:0,30 


18 


2- 
12 


34 


oily 


9.S5 (a, 1H)> 7.00 > 7.40 (n, 4B), 6.95 {a« J»6Kk, 2H) 
5. OS - S.20 (m, IH), 4.8S (b«. IH), 4.61 {q, J*€Hs, 
IK), 3.78 id, J*6HS, 2H}, 2.90 <• 3.05 (n, 2B), 2.60 ~ 
2.80 (m, 3H), 1.33 {«, 9H), 0,94 (d, J-«B», 6H) 


A;0.26 
B:0.36 


so 


2- 
13 


56 


amorphous 


9-52 {bs, IB). 7.10 - 8.11 (m, 14a), 5.25 - 5.35 {a, 
IH), 4.45 - 4.55 (a, IB), 2.45 - 2.80 (a, 2B), 1.45 
2.10 (a, SB)» O.BO > 1.10 (a, 68) 


A: 0.23 
B:0.3e 




2- 
14 


24 


119.5 - 
124.8 


9.62 (a, IB), 7.72 - 7.96 {m, IB), 7.46 - 7. 59 [m, 3B) 
6.95 - 7.30 (m, 2H), S.26 - S.31 {a, IH), 4.52 ~ 4-63 
{«, IH), 2.42 - 2.58 <m, 3H), 2.22 - 2.37 <i«, IH) , 
2.03 <s, 3H), 1.69 - 1.90 (la, 3H), 0.90 - 1.21 (a, 6H> 


A:0.2a 
B:0.20 


3S 


2- 
15 


22 


oily 


9.65 (s, IH), 7.62 - 7,64 (a^ IH), 7.37 (dd, as9Hz, J» 
3Hx. IH). 7.20 - 7.25 (m, 2M>, 7.12 - 7- IB (a, IH), 
6.88 - 6.97 (», m), 5.15 - 5.20 {a, IH), 4.60 - 4.66 
Cm, IB), 2.48 - 2.60 (a, 2H), 2.27 - 2.36 (nt. 2H), 
2. 05 (s, 3H), 1.72 ~ 1.84 {m, 3H). 0.97 - 1.99 (m, 6H) 


Ai0.30 
BtO.24 


90 


2- 
16 


30 


oily 


9.63 (8, iH), 7.30 - 7.42 {», 4H), 7. 10 (t, J-7Hz, IB) 
6.90 - 7.01 {a, 2H), 5.21 - 5,29 (a, Ifl), 4.50 - 4.68 
{m, IB), 2.45 - 2.58 (nt, 3H), 2.26 - 2.38 (so, Ifl), 
2.06 (s, 3H), 1.75 - 1.84 {a. 3H), 0.96 - 0.99 (m, 6a) 


A:0.32 
8:0.25 


38 


2- 
17 


4a 


oily 


9.56 (a. IH), 7.12 - 7.41 (a, 6H), 7.00 - 7.12 (m, 3H) 
6.83 - 6.92 (n, 2H), 5.20 - 5.28 (a, IB), 4.52 - 4.64 
<«. IB), 3.71 (8, 2H), 2.47 - 2.55 (a, 2H), 2.20 - 
2.37 (m, IM), 1.92 - 2.04 (a, IB}, 1.71 - 1.81 <b, 3H) 
0.95 - 0.98 (a, &H) 


AiQ.37 
8:0.32 
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Ex. 




K«lting Point 
(•C) or State 


»»{6, CDCX^) 


vllu«a 


2- 
18 


8 


104.0 


9.56 (8, IH), 7.86 ~ 7.94 {m, 3K), 7.70 - 7.73 (m, IH) 
7.45 - 7.58 (m, 3H), 7.03 - 7.24 {m, 3H), 6.98 - 7.08 
{at, 2a}, 5.26 - 5.3X (m, IB), 4.50 - 4.61 {n, IH), 
3.64 - 3.68 (m, 2H), 2.38 - 2-S5 (b, ih), 2.20 - 2.31 
{W, IH), 1.68 - 1.98 {», 5H), 0.90 - X.OO (», 6») 


A:0.31 
B:0.21 


2- 
19 


60 


117.5 - 
122.1 


9.64 {m, IH). 7.21 - 7.39 {», 7H), 7.08 - 7. IS (iB, 3H) 
6.67 - 6.77 (m. 1H>, 6.61 - 6.71 (m, IH), S.22 <t, J- 
IHZ, IH), 4.71 (q, J»7Bb, IH). 3.21 (d, J«6Hx, 2H), 
2.66 - 1.79 {m, 3K), 0.95 (d, J»6H«, 6H) 


A:0.31 
B:0.21 


2- 
20 


9 


123-4 - 
129.2 


9.62 (a, IH), 7.71 - 7.91 4H) , 7.45 - 7,57 <w, 3H) 
7.00 - 7.30 (!B, 6H), 6.60 - B.SO {«, 1»), 5.27 [t, J- 
7Hz, IB), 4.61 - 4.73 («, IH}, 3,12 - 3.24 28), 
1.52 - 1.83 (n, 3H), 0.83 - 1.03 (a, 6H) 


A:0.27 
8:0.17 


2- 
21 


36 


110,1 ~ 
120.4 


9.61 (a, IM), 7.27 - 7.42 (m, 5H), 6.97 - 7.12 (w, 2H) 
5.06 <a, a-5B«, IH), 4.56 (q, J-5H2, IH), 2.51 - 2.57 . 
(m, 2H), 2.27 - 2.36 (M, 2B), 2.05 {s, 3H}. 1.99 - 

2.04 {m, IH), 1.00 - 1.06 (», my 


A:0.40 
B:0.20 


2~ 
22 


23 


137.2 - 
138.7 


9.61 (s, IH), 7.88 - 7.99 (», 3H), 7.73 - 7.83 (n, 2H} 
7.46 - 7.59 (m, SH), 6.90 « 7.30 («, 2a), 5.12 (d. J» 
5Ha, IH), 4.50 - 4.70 IH), 2.26 - 2.5S {m, 4H), 
2.03 (s, 3H>, i.90 - 2.00 (a, IB), 0.90 - I.IO (tt, 6H) 


A:0.36 
B:0.15 


2- 
23 


32 


112,5 - 
116.2 


9,51 (s, IH), 7.10 - 7.37 im, IQH), 6.92 - 7.03 (a, 
IH). 6.72 - 6.68 (m, IH), S.44 - S.48 {», IH), 4.48 - 
4.54 (a, IH), 2.1? - 2.40 (a, 3H>, 1.98 <S, 3H), 1.87 
- 1.95 {a, IH) 


ft:0.41 
B:0.32 


2- 
24 


7 


127.0 - 
116.2 


9.51 <», IH), 7.42 - 7.92 <», 7H), 6.90 - 7.40 (a, 7H) 

5.52 (t, J«5Hs., IH), 4.40 - 4.60 (m, IH), 3.42 - 3.49 
{», 2H). 2.00 - 2.45 {in, 3H), 1.95 (bar a, 3H), 1.81 - 
1.85 (a, IB) 


A:0.32 
B:0.16 


2- 
2S 


37 


118.1 - 
125. 4 


9.53 {8, IH), 7.10 • 7.42 {a, 9M), 6.97 " 7.08 {a, 2H) 
5.07 - 5.13 (a, IB), 4.57 - 4.67 (a, IB), 3.65 (s, 2U) 
2.66 - 2.92 <a, 2B), 2.2S - 2.40 {m, IB). 0.99 - 1.06 
(a, 6H) 


A:0.44 
8:0.28 
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Ex. 


Yield 
(%) 


Melting Point 
{"O or State 




values 


2~ 
26 


19 


112.0 - 
116.2 


9.62 {», IH), 7.08 - 7.40 (m, 10H>, 6.80 (br u» IH), 
6.62 - 6.64 im, IH), S.OS (d, J«SKai, IH), 4.71 <q^ J» 
7HK, IH), 3.13 " 3.23 (a, 2H>, 1.60 ~ 1.7S {m, lU), 
0.98 (d, J»7Hs^ 3H}« 0.91 (q« J-7»S^ 3B) 


A:Q.36 
8:0.23 


2- 
27 


26 


oily 


9.58 U* IH), 7.10 - 7.43 (m, 9H}, 6.92 7.00 <«» Ut) 
6.78 - 6.90 (It, 1H)« 5.09 <d, JMRx, IB), 4.63 {9, J» 
mz, IH), 3.58 2.41 - 3.51 <n, 3H), 3.20 - 
2.40 (», IH), 1.90 ' 1.98 (n« 1H)« 1.41 - 1.73 (m» IB) 
0.96 - 1.04 (a, 6H) 


Ai0.41 
B:0.25 


2- 
26 


24 


amorphouji 


3.56 (8, IH), 7.08 " 7.40 (m, 9H}, 6.80 - 6.91 <m, 2H) 
5.17 - 5.26 {n», IH), 4.S2 - 4.65 <ib, 1H>, 3.63 <«, 2H) 
2.38 - 2.52 (m, 2H), 2.20 - 2.41 <«, iH>, 1.88 - 1.99 
(IB, IH), l.SS - i.85 {m, 3H>, 0.96 - 0.99 (m, 6H) 


A:0.44 
8:0.34 


2- 
29 


40 


amorphous 


9.54 (8, IH), 8.1s (s, IH), 7.90 (s, IH), 7.63 <d, J» 
8Hz, IH), 7.50 (d, J»8Hz, IH), 6.90 - 7.30 {m, 8H), 
6.80 {d» J»7Hz, IH), 5.20 - 5.30 (m, IH). 4.65 - 4.75 
(m, IH), 3.40 (dd, J-lSHs, 5Ha, IH), 1,60 - 1.80 (ra. 
3H), 0.93 (d, J*°6as. 6H), 3.25 {dd, J»15Hz^ 7Hz, IH) 


A:0.52 
B:0.21 



RttlBnHio# Gxwvtpto S"! 

Synthesis of t.-O*0Mnxyt}Mrinft olhyt mm hy d roc h loric^ (Rstoranc* Compound No. 3-1): 

30 

1 ml of conoontraflod hydrocNorfc add was added to an elhanol sotutton oontBtning 25 g <as mmd) of 
L-N-(t4xitoxycart>onyt)-O-^nzy0serfrie. and the reaction mixture was stfned at room tomperatuns lor 2 

hot«s. 

The solvent was distilled away from the reactfon mb(ture under reduced pressure. VWh the eddHion of 
38 1.3 ml (17 mmoi) of thionyl chloride, «n elhanol soiuilon ol the thus obtained residue was stirred overnight 
at room temperature. The ^Krent was distiNed away undw^ reduced pressure, whereby 2.01 9 of ttie 
captioned Reference C<»npound No. 3-1 was otjtained In a yield of SI .6%. 

NIMH <5. CQiOD): 7.30 • 7.;^ (m. $H), 4.59 (dd, %l-31.74Hz, J->12.15H2, 2H), 4.24 - 4.31 (m. 3H), 
3.93 (cfd. J-10jl3Hz. J-4.29HZ, IH), ^82 (dd. J-10.65He. J«3.33H2. 1H>. 1.27 
40 (t, J a> 7.17Hz, 3H} 

Reference Eujunpie 3*2 

Synthesis of L>8-(2i3henyleliiyl)cysloine methyl ester hydrochloride (RefMence Ckwnpound No. 3-^ 

48 

4.es a (29.28 mmot) of a cysteine hydrocMoride hydrate was added to 200 ml of a methwiol soMkm of 
4.74 9 of 80(fium methoadde under an lce>cooled conditton, and the mixture was stirred at room temperslure 
JOr one hour. A methanol solution containing 5.5S g (30 mmoi) of 24>romoethyibenMne was added dropwise 
to the above prepared reaction mixture, end the mixture was stirred for one hour under an ice-cooled 
90 condHioii. The solvent wet dlsaiied airay from the reaction mbdure under reduced pressure. 

The residue thus obtained was dissolved In water, and washed with diethyl ether. The resultant water 
layer was made neutral with concentrated hydrochloric acid, so that crystals were caused to separat out 

The crystals sepereled by filtration were watiied successivety with water, ethafKM and diethyl ether, and 
men dried, whereby 5.37 g of L-8*phenylethyi cysteine vras obtained in a yield of 85.9%. 
98 . as ml of thionyl chloride was added dropwise to 200 ml of a methanol solution containing S.3 g (23.5 
mmd) of the above obtained compound under an Ice-cooied condition. After the completion of dropping, the 
reaction mbdure was stinred ovemight at room temperature. The solvit was (MsHtM away under reduced 
pressure, so that crystala were caused to separated out The thus obtained crystals were waehed wflh 
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diethyl «4h«r and dried, wlwroby eJ27 9 of tha eaptionod Reference Compound No. 3-2 was obtained in a 
yield of 96.3%. 

NMR CDiOD): 7JK» - 7.31 (m* 5H), {dd« JmTJB^, J«4^Hz. 1H). 333 (9, 3^, 3.12 (dd, 
J»14.4«Hx. J«4.23Hz» IH). 3.0O <dd. J- 14.54Hz. J»7.27Hz. 1H). 2.82 - 2.94 (m, 
S 4H) 

fief era rKse Bsounpto 3^ 

Syntt^esia of L*8K3-ph6nytpropyOcysteine mettiyl ester liych^lorlde (Reference CompcHim] Na 3-3): 

fO 

4.85 g (^J£8 imrnii) of a cysia^ hydrodnlorkle hydrala was added to 200 ml of a mattianol soiuticm of 
4.7S g ^.34 mmcH) at mxSum medi^de under an tee-cooted condition, and the mbdtMre waa stirred at 
room temperature for one Niur. A methanol soMion containktg 5.87 9 (30 mmoi) of S^jromopropylbemene 
waa added dropwiae to tfw above prepared reaction mixture, and the mixture was atinred for one hour under 
19 an ice-cooled con(fiti^. The solvent was distiitod away from the reaction mbctira umler reduced pressure. 

The residue thus olMned was dissolved in water, and washed with diethyl ether. The resuNant water 
layer became neutral with the eddHion of concetiUated hycfrochlorie add. so that crystals were caused to 
siqiarate out. 

The crystate separated by RlUaUon were waited successive ty with water, ethsnot vtd cReHtyl ettier, and 
2ft tiert dried, wlwreby 4.47 9 of (t}-^>(3-ph«nfylpropyl)cysialne was obtained in a yield of 

6.7 mi of thionyr chtortde was added dropwise to 200 ml of a methanol solution containing the above 
datsoned ^impound uncteM' an ic»-cooied condition. After the comptetion ci dropptog. 1^ reaction mixture 
was stined overnight at room tempera(ture. The sohmnt waa dlatiiled away under reduced pressure, so that 
crystals mm caused to sepaiato out The tius obtainad crystala were washed vwfli dtothyt ether and dried, 
as whereby 5.198 g of lite oapSoned Beference Compound Ho. 3-3 waa obtained. 

NMR 9. CfSteOO): 7.16 - 7.30 <m. 5H). 4JZ7 (dd. J^B.S7Hz, J=4.18H2. IH). 3.82 (a, 3H}, 3.16 (dd, 
J •14.54Hz. J»4.1»Hz, IH). (dd, J«14.4SH2. J«7.54Hz. IH). 2.73 ^ 

J=> 7.33Hz. 2H). 2.58 (t. J»7.S4Hz. 2H). 1.88 - 1.97 Cm. 2H) 

se naftranoe ExMiipltt 3^ 

Synthesis of L'0'(3»pheny^)rQp)^)aerfne ettiyl ealw hydrochloride (Rafarance CDmpound Ho, 3^): 

1.28 9 (32 mmol) of sodium hydride (60% In oil) was added to an 8nl«y(fa«us dimettiyHbrmamide 
3S solution containtng 3.0 9 (14.6 mmol) of L-lNHt-buloxycarbonyl)serine wHb slimng under an tee-cooled 
condition. After 9m t^perarbire oi ^ reactton mixture was raised to room temperature, Hie reacfion 
mbdiffe was stirred for 2 hours. After ttie addHton of aiB g (16 mmo9 of 3-bromopropylbenzene, liie 
mctiof) mixtwe waa furttier stirred overnight. 

The reaction mbdure was concentrated under reduced pressure. The residue thus obtained was 
40 dissolved in water and washed with dMhyt ether. The reauHant aqueous layer waa made acid wRh the 
addition of a 1 N hydrochloric add solution and extracted with ethyl acetate. The orgar^ extract layar was 
washed witfi walar and dried over anhydroue sodium auffalBu Ttie solvent waa distilled SEwary under reduced 
pressure. 

The residue thus obtatoedwMdIasohMd in athanol. With lltoadc»ion of concentre 
4« the above prepared ethanol solution was stirred overnight, llieit. 4 ml of thionyl cMoride was added to ihe 
elhanol sohition. \h6 mixture was further stirred overr^ght The solvent waa dtotilted away Urom ttie reaction 
mixture under reduced pressure, so that crystals ware obtained. The thus obtained crystals were waahad 
with dielhyl elher and dried, wheretiy 1.13 g of the capUoned Reliance Compound No. 3-4 was obtained. 
NMR(ft.CDsOD): 7.15 • 7.28 (m. 5H). 4.32 (q. J»6.52H2. 2H), 4.25 (t. J<*1.6eHz. IH). 3.92 (dd. 
SO J«10.91Hz. J»4.40Hz. IH). 3.82 (dd. J»10.04Hx. J»2.82Hz. IH). 3.44 - 3.58 (m, 

2H). 2j67 (L J »7.32. 2H). 1.85 • 1.95 (m. 2H). 1.32 (t. J»7.46. 3H) 

Referanee Example 3-5 

96 Synthesis of L-0-(thiophene-3-yImethyl)serfne ethyl ester hydrochloride (Reference (impound No. 3-5): 

172 9 (43 mmoQ of aodlum t^de (60% in olO was added to an anhydious dlmethyftonmamlda 
solutton containing 40 g (19.5 mmd) of (l.}44-<l-butoxycarbonyl)aerine with stirring under an ioe-oooled 
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conditkHi. After Ihd temperalijfo of Hie reaction mlxturo w«» raiMd to room temperature* tfw reaction 
mbcture waa stirred for 2 houra. After the ackfiHon of 4.44 o (25 mmol) of &43romome(hylthlaphane, the 
reaction mixttaie was further stiriad ovemigiit. 

Tlie reac^on mixture was concentrated under reduced pressure. The residue thus obtalr\ed was 
8 dissoived in water and washed with diethyl ettwr. The resultant water layer was made atikS with the addition 
of a 1 N hydrochiortc acid aohitkxi and extracteci with ettiyt acetate. The organic exiiact layer was washed 
with water and dried over anhydrous sodium sulfate. The solvent was distiNed away under reduced 

The residue thus otjtained waa dissolved in ettianol. After the addition of 2.2 ml of c oncenlfato d 
10 hydrochiork: add, the above prepared ettYanol solution was stined overnight. Then, 2.3 mt of thionyl chloiide 
was added to the etheuKti sohition, the mixtiwre wot lUrtfw stirred ovemi^ The s(Nvmt was dtstilied away 
from (he reaction rrdxHjms under reduced pfessure. so that crystal were obteined. The thus ot)tained 
crystala were washed with dtethyt ether and dried, whereby 1.2S g of the captioned Reference Compound 
No. 3-S was obtained. 

19 NIMR («. CDsOD): 7.36 - 7.42 (m. SH). 7.08 - 7.10 (m. 1H). 4j60 (q. J « 12.21Hz, 2H). 4J3J (q. 

Js7.11Hs» 1H). 4J21 (t. JwaiSHat, IHK 3.90 (dd, J-4.32HZ, J-0.fi7Hx» 1H>. 3.S1 
(dd. J-3J27HZ. J -10.47Hz. IH). 1.27 0, J -7.1 1Hz. 3H) 

Referane* ficefflfUtt S4 

Synthesis of L>SHdiphenylmethyl}cysteine methyl ester hydft)chioride (Reference Compound No. 3^: 

3.0 g (17.1 mmoQ of a L-cysteine hydmdfitorkie hydrate and 3.15 g (17.1 rnmol) of dtptienyimetitanoi 
were added to 40 ml of trifluoroacetic add. and the mixture was stirred at room temperatttfe for one hour. 
X The trffhioroacetic add was distmed away from the mixture under reduced pressure. The reddue thus 
obteined was caused to crystelHze with the addHion of diethyl ether Ittefeio, and washed successively with 
water, etianoi md cfelhy} ether, followsd by drying unctar racfcjced pfesswa. Thus, 5JS g of L-S> 
diphenylmetiiyl cysteine was obtained in a yteld of 100%. 

Iftider an ice- cooled condMon, 1U) ird (rf Monyi cMoride was adtted dro p wiae to a rmNhanol sohjiion in 
so which 1.0 g (3.5 mmot) of «t6 above obtained L-S-dlphenylmethyt cysteine wm dissolved. After the 
ccNvif^on of dro(H^ng, ^ temperature d the reaction mixture was raised to ro<»n temperabire and the 
reaction mixture was stirred overniQ^ The solvent was dtetilisd away from the reac^ mixture under 
teduced pressure, so that crystals were obtained. The thus oNained crystals were washed with dietliyl 
ether, whereby 1.11 g of the ^i^oned Reterence Compound 1^ 3-8 was obtained In a yield of 100%. 
as Htm (I. CDCls): 7.41' - 7.44 (m. 4H). 7.15 - 7i!9 (m. 6H). 5.42 (s. IH). 4.22 • 4j32 <m. IH). 3.01 (s. 
3H), Z98 - 3.03 (m. 2H). 2.78 - 2.88 2H) 

Reftorence example 3-7 

40 Synthesis of L-&<cyclohexylmethyl)cysteine ethyi ester hydrochloride (Fteterence Cornpound Ho. 3-7): 

The same reacticm pnxsedure as used in fteterwice Exanqple 3>2 was repeated exc^ ttiat ttte 2- 
bromoettiyibsnzene used in ftef^rence Exampte 3-2 was replaced by cyciohexyt methyl bromide, so that 
the captioned Retorence Compound No. 3-7 was otstained. 
4B NMR (i. CfXb): 4.35 - 4.38 (m. IN), 4.30 (q, J«7.17ltt. 2H). 3.24 (d, J-S.22HZ, 2H). 2J0 (dd. 

J»e.80Hz. J-3.18. 2H). 2^ - 2.6S (m. 2H). 1^ • 1.88 (m. 5H). 1.33 (t J»14.2a 
J -7.17. 3H). 0.07 . 1.28 (im. OH) 

RefefMMM IBMiiiiple 34 

Synttie^ of L-8-(cydopentyf)cyste{ne ethyi ester hydrochloride (Reference Compound No. 3-8): 

The same reaction procedure as used in Reference Exampte 3-2 was repeated except that the 2- 
bromoetjyibenzene used in f^eference aeampto 3-2 was replaoed by cydopentyt brofrride, so that the 
60 csfMoned ITefsrence Compound No. 3-0 was obteined. 

NMR 0. CO»00>t 4.44 (t, J-5.19HZ. 1H>. 4.32 (t, J-e.99Hz. 2H). 4.27 - 4.28 (m, IH), 3.31 - 3.48 (m, 
4H). 3.17 (dd. J -17.19, J-4.77, IH). 3.07 (dd» J-13.81. J-8.99. 1H). 2.0O - ^11 
(m, IH), 1.72 - 1.81 (m. IH), 1.48 - 1.88 (m. 2H), 1.35 (t, J-7.20H2. 3H) 
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R0f»f9no« Example 3-9 

Synthesis of L-S-0hiophon«-2*yfmethyl)cysl»lM metHyt ester hy«Jrochlorid» (Reference Compound No. 

The Mine reaction procedure as used kt Reference Bcemple 3-2 was repeated except that the 2- 
bromoethyitJdnzene used ki Reference Sxample 3-2 was replaced by 2<chioroniethytthlophene» so thift the 
captioned Refsrenoe Compound t*o. 3-0 was oMned. 

NMR (I, CDsOO): 7.34 (dd. J-5^Hz. J«1.3Btlz. 1H). 7.04 (d. J«4J56Hx. 1H). 8^ (dd, J»5.04Hz. 

J«1J2H£. 1H). 4J22 (dd. J-7.92HZ. J»4.5Hx. 1H)^ 4X16 (d. J»a31Hz. 2H). 3JS4 
(s. 3H), 3.10 (dd. J> 14.81 Hz. J-4J6HZ. 1H>. 2^ (dd, J»14JI2Ht. J-a03Hz. 
1H) 

RMrma examiM 3-10 

Synthe^ of L-$-(thiop4)ene-3^imelhyl)cysleine elhyi e^ hydrochloride (RefiBrenoe Compound No. 3-10): 

The same reaction procedure as uaed In l^irference Exempie 3-2 was repeated accept that ttie 2- 
faromoet hy fe e n a ene used in Reference Bcampls 3-2 was r^taced by 3-bromomethytthiopherM. so th^ the 
capfloned Refsrsnce Compoumi No. 3-10 was obteined. 

NMR{I.C0sOI^: 7.41 (dd. J 4.95Hz, J -2.01 Hz. 1H). 7.32 (bra. 1H). 7.12 (d. J -4.89Hz. 1H). 4^ 
(q. J ~ 7.26Hz, 2H>. 4.14 (dd. J»fl.04«z. J » 3.57Hz. INK 3.87 (s. 2H), 3.03 (dd. 
J » 14.76Hz. J»4.5Hz. 1H), 2.00 (dd. J»14.82Hz. J-&13HZ. 1H). 1.31 (t 
J « 7.23Hz. 3H) 

Syirthesis of L<-S-(1-naplithylmethyOcysleine ethyr ester hydrochloride (Reference Compound No. a-ll); 

The same reacfon precedure as used In Reference Btamiste 3-2 was repealed eotcept that the 2- 
bromoeSiybenflEene used In Reference &cample 3^2 was replaced Iiy itna|4ith)^me8tyl bromide, so tfiat itie 
captioned Reference Compound No. 3-11 was obtained. 

NMR 9, CDsOO): aiS (d. J«a37H2. 1H). 7.80 - 7.90 (m. 2H). 7.35 - 7.58 (m. 4H). 4.33 (a, 2H). 4.17 
- 4.29 (m, 3H). 3.04 (dd. J»4.44Hz. J»9.72, 1H). 2.85 (dd. Js7.aOHz, J»14.84Hz. 
1H). 1J25<t. J«7.02Hz.3H) 

Reference Example 3-13 

Syntfiesli of L-S-<2-naphthytmethyQcyst8lne efliyl ester hydrochloride (Hefanance Compo^md No. 3-12): 

The same reaction procedure as used In Reference Example 3-2 was repeated except that ttie 2- 
tvomoetfiylbenzwie used in Reference Example 3-2 was replaced by 2>nflf^thyimethyl bromide, so ^at the 
ce9>tiorM9d Reference Comp<xivxl No. 3-12 was obtained. 

NMR (8, COftOD): 7.81 - 7.88 (m. 4H). 7.47 - 7.55 (m. 3H), 4.21 - 4.25 (m. 2H). 4.13 - 4.20 (m. 1H). 

4.00 (a. 2H). aOI (dd. J-9.7BHZ. J « 4.38Hz, 1H). 2.69 (dd. J*&l9Hz. J«6.39Hz, 
fH).1.22^J«7X)SHz.»f) 

RefaraiMMi SxMnptai 3'18 

Synthesis of L-8-(2-chlorobenzyi)cyst»ine ethyl ester hydrochloride (Reference Compound No. 3-13): 

The same reaction procedure as used In Reference Exampte 3-2 was lepaatod esccept that the 2- 
bromoethyibenzene used in Reference Example 3-2 was replaced fay 2-chiorobenzyl chloride, ao that the 
captioned Reference expound No. 3-13 was obtained. 

fitm (S. CDsOD): 7.41 • TAB (m. 2H). .7.28 • 7.31 ftn. 2H). 4.30 (q, J «7.33Hz. 4J2S • 4.29 (m. 

1H). 3.12 (dd. J- 14.71Hz. Ja4.46Hz. 1H). 2JV7 (dd. J at 14.66Hz. J ^ 7.88Hz. 11^. 
1.31 (t. J •7.18Hz. 3H) 

Reference Scample 8-14 
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Synthasls of {2n)»2-amino-9H2-fluoroben2ylthlo)prop8nol (Ftofisrence Compound No. 3-14): 

30.4 Q <173 mmot) of a L-cystaine hydrochior^ hydrate was added lo a methanol solution contatning 

sodium methoxide which was f^TBpsmd using 12.0 g (SI 9 mnnoi) of meta^Bc sodium and 700 ml of methemoi. 
8 To this mixture, 2S.0 g (173 mmt^) of 2-fkJorobeft2yl chloride was added dropwise. and Hie reaction mixture 
was stirred ovenyght at room temperature. The methanol was distifled away from the reaction mixture under 

The roskilM thus obtained was (fissotved in water and Yvashed with ether tkkx. Ihm, the pH of the 
resullant walar layer was adjusted to 7.0 with 8ie addWon of concentrated hydrochiofic acid, so that crystals 
f 0 wera caused to ssfMivie out. 

These crystais were separalad by fiHratkm. washed successiwsly with water, elhanol and diethyl ettier. 
and drf^ under reduced pressure, wfteretiy 29.7 g of (2fiQ•j^«nino»^^«lluorDbellzyilhio)proplQnic add was 
obtained In a yield of 74.8%. 

6.7 ml (52.8 mmol) of chloratrimeihylsitane was added to an anhydrous tetrahydrofuran solution of 0.58 
IS g (28.4 mmoi) of iHhiiMn boron hydrtd^, and the mixture was stirred at room temperature for 30 mlni^ To 
this mixture. 2.02 g (8.8 mmoi) of the above prepared (2R)*2-amino-3-(2>nuorobenzylthio)proplontc add was 
added, and ttie reactiGm mixture was futfim stined ov«Mrnlght at room tsnpsfafture. WHh the adcStion of 
methanol, the solvent was dlstMed away from the reaction mixture under reduced pressure. 

The residue thus obtained was dissolved In a 1 N sodium hydroxide solution and extracted with 
so chtorofonn. After the extract layer waa dried over anhydrous sodium suVate, the solvent was dtstiOed away 
under reduced pressure, whereby 1 .69 g of ttte cafHIoned Reference (Compound No. 3-14 was obtained in a 
yield of 89.4%. 

NMR(S,CDCb>: 7.19 - 7J3B (m. 2HK 7.00 - 7.12 (m. 2H). 3.75 (s. 2H]. 3.65 (dd. J«10.86Hz, 
J*3.78Hac. 1H). 3.42 (dd. J-10.74H3e. J»6.45Hz. IH), 3.00 - 3.10 (m. 1H)« 2JB0 
2B (brs. 3H). 2.62 (dd, J"13.S6Ha. J»4JBmt, 1HK 2.46 (dd. J»13.3SHz. J«a.22H2. 

1H) 

Reference Exampi* 3»18 

ss Synthesis of (2R>>2-aminO'3-(3<iNorobenzyflNo)prQpanol (Rafarence Compound No. 3-16): 

The same reaction procedure as used in Reference Example 3-14 was repeated except that the 2> 
fluorobenzyl chloride used In Reference Example 9-14 was replaced by 3-chlomben2yt bromide, so that the 
captioned nsferenoe Compound Mo. 3-1S was obtained, 
ss NMR 0, COCb): 7.15 - 7.35 (m, 4H). 3.68 (s. 2H). 3.64 (d. J-3.52Kz. 1H). 3.44 (dd. J>6L45Hat. 

J = 10.85Hz, 1H). 2J8 (brs, AH), 2.80 (dd, J -'5.21 Hz, J-13.4HX. 1H). 2.45 (dd. 
J »&08H2. J >* 13.45HS. 1 H) 

ReferoiHw Exsmple 3*16 

Synthraeia of (2R>-2-amina^4-chiore^nzyltiiio}piOf»tfiol OReferanoe Compcxind No. 3*16): 

The same reaction procedure as used in Reference Example 3-14 was repeated except that tiie 2- 
fluorobenzyi chtodde used in Reference Enmple 3-14 was replaced by 4<hiorobenzyl chloride, so tfiat the 
4S captioned f^eference Compound No. 3-16 was obtained. 

NMR {I, COa»): 7.26 (q. J « 8.62. W), 3.68 (s, 2H), 3.60 (dd. J ■ 4.02Hz. J ■ 10.76H*, 1 H), aSB (dd. 

J«6.4eHz. J = 10.8Hz. IN). 2.96 (brs. IN). 2.54 (dd. J*4.77H«. JalS-ISHz, IN). 
2.36 (dd. U^O^Hz. J«13.35Hz, 1H). 2.24 (brS. 3H) 

SO R ef er ence Bcmpte »1T 

Synthesis of (2R)-2-8mlno-3^1iuorobenxyllhio)propBrol (Refaranoe Compound No. 3-17): 

The same reaction procedure as used in Reference Example 3-14 waa repeated except that the 2- 
ss fluorotonzyl chloride used in Reference Example 3-14 was replaced by 3>nuon>benzyl chioride. so tiiat the 
capMoned Reference Compound No. d*l7 was obtained. 

NMR(S,CDCIi): 7.21 - 7.28 (m, 1H). 6.88 - 7.10 (m, 3H). 4.78 (s. 3H), 3.76 (dd, J«3.42Hz. 

J-11.5HJE, W% 3.72 (s. 2H). 3.57 (dd. J*7.82Hz. J-12.59Hz. 1H), 3.25 (brs. IN), 
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2.82 (d, J » 7.05Hz. 2H) 

Syftttmris of C2nH^«^-^4^ral»r»yHi^ (Releronc* CompCNjncI m, 3-18): 

Tlw sam* raacHon procfldurs as U8wl in Refonmca Bounpltt 3-14 was rafMMdml except that the 2- 
fkiorobaratyl cMoHdo u«ed in Helerence Exampta 3-14 was replaced by 4-Aiiorobenzyi chloride, to that the 
captioned Retere n oa Compotmd No. 3-18 was oiitained. 

NMR^,CIX»»}: 7JtS - 7.30 (m, 2H), 6.97 - 7.03 [m, 2M), 3.^ (a. 2H). 3JB0 (dd. J « 4.23112. 

J-10.74H1. 1H>, 3^7 (dd. J'^BJSTHz, J«10.74H2. 1H), 2.95 (bfa. 1H), 2.K (dd. 
J-4S3fte. J-iaaOHi. 1H>, ajW (br d, J«fOJ»H% 3H>, 2.36 (dU. J«ei3IHa. 
13^Hz. 1H) 

Rafafwictt ixanipte 3-19 

Syntheala of ^>-a-amino-a-^-m«4hOKyl^ (Raferenca Compound f4o. 3*19): 

THe same re8Ctk)n procedure aa used in Reference Example 3-14 waa rapaalad except that the 2- 
fluorobenzyl chloride used in Reference Example 3-14 waa replaced by a-mettWKybenzyt cNoilda. ao ttiat 
the captioned Reierence Compound Mo. 3-19 was obtained. 

rrnn 0. COCIi): 7^1 - 756 (m. 2H). 6.86 - 8.94 (m. 2H>. 3.85 (s. 3HK 3.74 (s. 2H). 3.62 (dd. 

J-10.74H2. J«4.13H2, 1H), 3,37 (dd, J-10.74H2, J-6.73, 1H). 2,97 - 3.05 (m. 
1H). 2.62 (dd. J»13ii1H2. Jo4iOHz. 1H). 2,40 (dd. a«13.57He. J»a31Hz. 1H). 
2.08 (bra. 3H) 

Marane* Kxampki 3-29 

Synttieste of (2f^2Mino-»K3^inelhaxyben2yHhto)propanol ( R efer e nce Compound No. 3^20): 

The same reac^n procedure aa used in Referer^oe Bompla 3-14 waa repeaiad axoapt that tha 2> 
fiuorobenzyi chtoHde used In Ralarmice Example 3*14 waa refriaoed by dnnalhoxybanzyt chiorlda, ao that 
the captioned Reference Compound Mo. 3-20 waa obtained. 

NMR ei.COCIt): 7JZ2 ^. J=a25. 1H). 688 (d. J»e.68Hz. 1H). 6.86 (a. 1H). 6.79 (dd. J»2.06H2. 

J«7.46K2. 1H). 3.80 (a. 3H). 3,68 (a, 2H). 3.S8 |dd. J«4.18lte. J«10.8Hje. 1H), 3,36 
(dd. J-6,6»iz. J«10.75Hx. ZSO - 3,00 im» 1H). 2,56 (dd. J-4.88HZ. 
J«13JZ9lia» 11^. 2.36 (dd. J«ai9Hz. a-13,3$Hz. 1H). 2.11 (bra, »l) 

Synth^s of (2R}-2-»nnino-3-(4fTt8thoxybenzyHhio)propanoi (Raferenca Compound 1^. 3-21): 

The same reaction procedure as used in Reference Example 3-14 waa repeated except that the 2- 
fluorabenxyl cModda used in Reference Bcampla ^•14 was replaced by 4-nMlhOKybenayt cModde. so that 
ttM captioned Refaranca Compound No. 3-21 was obtained. 

NMR (». CiXIs): 7.22 (d. J«8.e3Hz, 2H). 6 85 (d. J-ae3H2. 2H). 3.80 (S. 3H). 3.67 (s. 2H). 3.59 
(dd. J»4.13H2, J = 10.74Hz, 1H). 3.36 (dd. J = 6.e2hte. Ja10.75i^. 1H). 2.90 - 2.08 
(m. 1HH 2,56 (dd, J»4.88Hx, J»l3.26lir. 1H). 2.36 (dd. J-8.24I4Z. J-13.29Hz. 
1H),1.g9(S.3H) 

Raferanoa Exampla 3-22 

Synthesis of (2H)-2<«mino-3-^nitrob«izyHhio)propanoi (Reference Compound No. 3-22): 

The same reaction procedure as used in Reference Example 3-14 was repeatad except that the 2- 
fiuorobenzyi chloride usMi in Reference Example 3-14 was replaced by 3-nitrobenzyl Chloride, ao that the 
captioned ftoiferenca Compound tio. ^-22 wm obtained. 

NMR (S. CDCb): 8.20 (a. 1H). ai3 (d. J-&24HZ. 1H). 7.67 (d. J«7.7SHz. IH). 7.51 % J»7.07Hz. 
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1H). 3.81 (s. 2HK 3.62 (dd. J-IO.TSHz* J-4.24H2. 1H), 3.42 (dd. J»1Q.75Hz, 
J-6.3SHX, 1l^.3.0O-3ji3e(in. IH). &58{dd. J •13.18Hz, J »4.S4Hz, 1H). 2.41 (dd. 
J • 13.23fie, J»ai3H£. 1H>, 2.06 <brt« 3H) 

a IMranoaGxMnpteS-^ 

SynitiMii of (2f^'4miiio-3K4-nilroben2yHt^ (ftotaranoe Compound No. 3^ 

To a 1 N sodium hydroxide aquecMus «)lutl(Ki. 527 g ^ mmol) <A a LK:y^f« tiydrochloifdo hydr«l» 
10 was added. Subsequentty, a di(»(ano sohiticm confining 5.15 9 (30 mmol) of 4-nilrobenzyt chtorkto was - 
adcted (fcopwiso to thto dbove mfeduro. Tlie tfms <H>t8lfi8d teatMcn mbc&ire was stirred room temperature 
lor one hour. Vn» reaction mixture was wast^ with diett)^ ettier and made weakly addle with ttw additkm 
of ooncentratsd hydrochloric add. On cooling the reaction mbdure. crystaie wet e caused to separate out 

The Cfystele Ihtis oMHined wew aeparated by fiibation, washed su cce s sfvety with ettwnof and cSelh]^ 

19 ether, and tfwn dried under reduced pfsssure. whereby 3.S6 g of L-2-amlncH3H4-flHrobenzylthio)pR)pionic 
acfcj was obtt^ned in a yield of 45.8%. 

9.S ml (75 mnnol) of chkM-olslnHithylsilBTO was add^ fo an ^yiydraus ttdrahydrohiran »^utic»i of 0.82 g 
(37.S mmof) of lithium boron hydride, and the mixture was stirred at room temperature kK 30 minutes. To 
thte mixlurtt. 3X) g (11.70 mmoO of the above prepared L*2*amlno^4-nltn>benzylthio)propi0nlc add was 

20 added, and the reaction mixture was furtiier stirred overnight at room temperature. With tfie addition of 
nr«th«iol. Hie solvent was distilled away from tiie reaction mixture tmctor reduced prmsure. 

The resichie ihus ob^ned w^ dissi^ed in a 1 N sodhim hydroxide solution and axfr«:tBd wHh 
cMoroform. After the extract layer was dried over anhydrous socfium sulfate, the solvent was distilled away 
under reduced pressure, whereby 2.52 g of the captioned Reference Compound No. 3-23 was oblsned In a 
as yield of 88%. 

NMR (I, CDCb): aid (d. J »a83Hz. 2H). 7.50 (d. J »&69Hz. 2H). 3.80 (s, 2H). 3.60 (dd. J »4.18Hz. 

J = 10.74Hz, 1HK 3.40 (dd, J«6.35H2, J«10.74Hje. 1H). 2.92 - 3.02 (m. 1H>. 2.57 
(dd, J«4.94Hz, J«13.18Hz» 1H), 2.38 (dd. J-8.13KZ. J-13.18H2, 1H). 2.01 (s. 
3H) 

30 

RefOrertce Example 3-24 

SynttMSis of (2S)-2-amino>4«phenyloxybutano} hydrochloride (Reference Compound No. 3-24): 

38 320 g (2.94 moi> of ethyl bromide was added dropwise to an anhydrous dimeliiyiformamide soMion 
containing 142 g (Q.59 mol) of L-H-<t4>utoxycsrbonyiHKNn<»erlne potas^um ssft syntti6^2»d in acc«tlanM 
wttti the method described in Totre^iedron Letters vd. 20, 2243, (1978). Th» thus ot^bsiined rsiction mixture 
was stirred overnight at room temperature The solvent was distilled away from the reaction mixture under 
rechieed pressure. 

40 The residue thus obtained was dissolved In water, and extracted wHh ethyl acetate. The extract layer 

was washed witii a saturated aqueous solution ol sodium chkxide and dried over anhydrotm stfxium suH^. 
The solvent was distliied away unc^ reduced pressure. The thus ditained residue was chromatograf}!^ 
on a silica gel cdumn for purification, whereby 44.9 g of L*N-(NMJtDxycarbonyl)homo8erine ethyl esler was 
obtaJned in a yield of 31%. 

49 3.44 g 00 mmoi) of methanesuiiOnyt chloride was added to an ethyl acetate sdufion containing 6.18 g 
(25 mmol) of the above prepared L-N-(t-butaxycarbonyi)-homosorine ethyl ester and 3.04 g (30 mmol) of 
triethytitfnine with spring wider ai ic»-cooied condition. The thus obtained reaction mixture was stirred for 
one hour. The reaction mixture was washed with water, dried over anhydrous sodium sulfate, and then 
concentrated under reduced pressure, so that ai2 g of a mottianesutfonale was obtained In a yield of 

so 100%. 

0.^ g of sodium hydride (60% in oU) was added to an anhydrous dlmethylfonnamide solution 
containing 0.^ g of phenot. and the mixture was stirred Ibr one hour. To this mixture, a dimethyiformamide 
sduHon of 2.55 g (7.83 mmd) of the atiove prepared methanesulfonals was added dropwi^, and the thus 
obtained reedlon mixture was stined overnight at room temperahire. With the additbn of a saturated 
ss aqueous sokiHon of ammonium chloride, the reaction mixtuna was extracted with ethyl acetate. The extrM^t 
layer was washed suecesshwiy with a saturated aqueous solution of sodium hydrogencarbonate and water, 
and then dried over anhydrous sodium sulfate. The solveni was distilled away under reduced pressure. The 
residue thus obtained was chromatogr%9hed on a silica gel column for puriflcalion. whereby 2.13 g of L-N- 
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(trbutoxycaitoonylhCHaheitylhomosarim etriyi ester was oblained in a yield of S4%. 

NMR ($, COCb): 7JZ0 - 7^ (m. 2H). * 6^ <m. 3H). 5.34 - SAZ (m. 1H>, 4.45 - 4.52 (m. 1H), 
4.18 (q» 2H), 4.04 (t. J«6.08H2. 2H). 2^ - 2^7 (m, 2H), 1.4* («. 9H). 

1.2S^ Jat7.D8Hz. 3H) 

5 0^ Q oT lithium ttorotiydrldii was added to a tetrahydrofuran solution conteininQ 2.10 g (6.5 mmol) of 
the above prapirecl L-#l-(t4}ulaKyfart)onyiH>1>henylhotno8erine ethyl ester, fbllcywed by dropping of metha> 
nol with stfaTlng under an ice-cooled concMon. After the reaction mixture was stirred for one hour, wstor was 
added lo tie ieacifon mMntm and the solved was dlsttlled away therefrom under reduced pressure. 

WWt the addition of a 1 N hydrochloric acid aqueous solution, the thus obtakied residue was extracted 

10 with ethyl acetate. The resulhtfit axfract orgaNc layer was washed succesmvely "HiVti a satiNrated aqM6CHfS 
solution of sodiisn hydrogencarbonata and water, dried over »ihydrous socSum sulfate, and then the solvent 
was cSsfWed wnvjf under red u c e d praaure. 

The residue thus obtained was dtaeolved In 4 N Ha - AcOEt, and the solution was stirred for one hour. 
The sohfem was distilled away from ths reaction soluiion under radtioad pressure, whereby 0.64 g of the 

19 capitonedflefsrence Compound l«K 3-24 was obtained in a yield of 48%. 

HsiSfeMMi EMHn|M S'dHI 

Synitiesis of <2S>^*«nIno-4-<phenyitMo)butanol hydnacMoride (Reference Con^Mund No. 3-25): 

The same reaction procedure for preparatfon of the L-N-(t-butoxycarbonyl)-0-phenylhomoserine ethyl 
ester ^ used In Ref^ence Example 3-24 w» repeated except that the ethyl bromide and the phenol used 
in Belerence Example 3-24 were respectively replaced by benzyl bromide and thiophenol. so that IrH^ 

28 NMR (». COCIt): *^.18 - 737 (m, lOH). 5.15 (d» J -3.31Hz. 2H>, 5.08 - 5.20 (In, 1H), 4.47 - 4J3 (m. 

1H). 2.90 (dt. J«8.3Hz, J « 2.11, 2H). 2.10 - 2.20 (m. 1H>. 1.^ - 2.00 (m, 1H), 1.43 
(s. 9H> 

Subsequently, the same reactfon procedure fdr preparation of the Rslerence Compound Na 3-24 as 
used in Reference Example 3-24 was repeated, whereby the captioned Reference Compound No. 3-25 was 
so oblained. 

R«fsnNic» SMHn|>l» 3^ 

Synthesis of (2R>^amino-d-^N:Norobenzyloxy}propanol tiydrecMoride (Reference Compound Ho, 3-28): 

as 

3.0 g of ^lum hydride In oil) was added to an anhydrous dimethytfbrmamlcfo solution containing 
7.0 g (34 mmol) of L-N-(t'>t>utoxyctftx}nyf)s^ne, axl the mixture was stirred at room temp^ature for three 
hours. To this mixture, 8.0 g (37 mmol) of 2-chtorobenzyl chtorlde was added dropwise. and the thus 
obtained reaction mbcfors was stirred ofwwnight at room temperature. The solvent was disffifod away from 
40 ttie reaction mfacture under reduced pressure. 

The thi» obtained rs^ue was dissolved in a mixed solvem of ethyt acetate and 1 N hytbtKhlorlc acid. 
Tfm resultant ethyt acetate layer was washed wHh water and dried over anhydrous sodium siifate. The 
solvent was distilled away, whereby 4.3 g of L-N-(t-butoxycartxMiyl)-0(2-chlQfobenzylHerine was obtained 
tn a yield of 38%. 

49 0.83 g of ettiyl chlorocarbonsle was added dropwise to s tetrehydrofuran soliilion 00^^ 

mmof) of the above prepared l.-i4-(t-butaMycarbonyiHH2-cMorobsnzyO-aerlno and trfethytamine by coo^ 
in an ice bath containing salt. After thte reaction mfadura was slined for 2 hours, crystals were caused to 
separafo out. 

These crystals were removed by filtration, and sodium boron hydride and methanol were successively 
so added <fropwise to the HHrale with stirring under an ice-cooied -condition. The reeetion mMura was stirred 

for 2 fxMjrs. The sdvem was dlsHHIed away frmn ttie n»acflon mixture undM* rs<kiMd pnssun. 

V\nth tim additfon a 1 N hydrodiforlc add aqueous solution, an «|ueou8 sobitlon of the sbove 
obtained residue was extracted with ethyl acetate. The resultant extract organic layer was wssfied 
sutxes^vety with a 10% acyjeous solution 90<ium hydroidde and water ami dried over anhydrous sodium 
ss sutfito, and then ttie solvent was distilled away. The residue tlius (^stained was chmmatograr^ed on a <^ltea 
ffsk column for puriflcatfon, so diat 0.81 g of an alcohol was otttadned. 

The thus obtained alcohol was dissoh/ed in 4 N HCI • AcOEt. and the solution was stirred at room 
temperature for 30 minutes. The solvent was distilled away from the reectton solution, whereby 0.55 g of the 
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captioned Refsrence CompoMnd No. 3^28 was obtainod in a yield of 19%. 

NMn d. CD»00): 7<53 • 7.96 (m« 1H), 7.39 - 7.42 (m. 1H). 7.30 - 7^ (m. 4.70 (s. 2H). 3.67 - 
3il2 (m. 4H). 3.42 - 3.49 (m, 1H) 

RtfMfttno* EMamplft S*27 

Synthaais of <?S)-2-flinlnc>-4<2-fliJoroph0nyfoKy)iRil^ tiydrechlortde (Reference Conqxiund No. 3-27): 

The same reaction procedyre for praparatjon of it^ L-hHt4)utoxycarbonyl>*C>p(^nyirioinQ«erine ethyl 
ester as used In Reference Bcampie 3-24 was repeated except that the phenol used in Reference Example 
3-24 was replaced by 2-fKjorophenol. so that L-f*Ht^tox¥cart)onyi>>0*<2-f1uorophenyl)homo8erine etityl 
ester was obtained. 

NMR {!» CDCIa): 6.65 - 7.10 (m. 4H), 5.40 - 5.46 (m. 1H). 4.42 - 4.51 (m, 1 H). 4.22 (q, J «7.0H«, 2H), 

4.12 (q, J-S.4M. 2H). 2j23 - 2.41 (m. 2HK 1.44 {%, 9H). %JS» (t, J-7.16HZ. 3H) 
Subsequently, ttie same reaction procedure for prepaiidion of tie Re f e r ence Compound No. 3-24 as 
used in Hefsrence Example 3-24 was fepeated, wheraby the captioned Hefsranoe Compound No. 3-27 was 
obtained. 

Ratemicfl) Exwnptai 3-28 

Synthesis of (2S)-2-ammo^(3>ffuorophenyioxy)butanol hydrochloride (Reference Compound Ma 3-28): 

The same reaction procedure iot (veparstion of Hie L-l^(t-bufo3cycartionyl)-0-f!lMmytiomoserine ethyl 
ester as used m Reference Example 3-24 was repeated except that the phenol used in Reference Example 
3-24 was raplaoed by 3-fluorophenol. so that L-»^(t-butoxycarbony0-O-(3»11uorophenyt}homo8erine ethyl 
ester was drained. 

NMR (J. CDCb): 7.11 - 7,24 (m. 1H). 655 « 6.69 (m. 3H). 5.31 - 5.38 (m» 1H), 4.45 - 4.51 <m. 1H). 

4.20 (q. J»7.16Hz 2H). 4.03 {t, J •6.02Hz. 2H). 2.20 - 2.38 {m. 2H). 1.44 (s. 9H), 
1.26 0. J -7.1 1Hz. 3H) 

Subsequently, the same reaction procedure for preparation of the Reference Compound No. 3-24 as 
used in Reference Example 3-24 wea repeated, whereby the captioned Reference Compound No. 3-28 was 
obtained. 

ReAanncs Inmnpt* jKM 

Synthesis of (2S>'2-amino-4-<2-chh)rophenyloxy)butanof hydrochloride (Reference Compound No. 3-29): 

The same reaction procedure for preparation of the L-N-(t-butoxycarbonyl)-0-pl)enylhomoserine ethyl 
ester as used in Reference Example 3-24 was repeated except that 6«e ethyl bromide and the phenol used 
in Refaranoe Example 3-24 were respectively replaced by benzyl bromide and 2-chlorophenol, so that L-N- 
(l-bufcncyearbanyl>>0-(2-chkH-ophenyiHiomoserrne benzyl ester was obtained. 

NMR 0. CDCb): 7.30 - 7.36 (m. 6H). 7.1 8 (dt. J » e-67Hz. J » 1 .8. 1 H). 6.90 (dt, J - 6.3Hz. J « 1 .35Hz. 

1H}. 6.80 (d. J»6.24Hz. IH). 530 - 5.63 (m. 1H). 5.18 (d. J»2.17Hz. 2H). 4.55 - 
4.82 (m. IHX 4.07 - 4.14 (m. IH). 33S - 4.00 (m. IN). 2.40 - 2.50 (rn. 2H>. 1.43 (a. 
9H) 

Subsequentty. the same reaction procedure for preparation of the n etera n ce Compound fto. 3^ aa 
used in Reference Bomple 3-24 was repeated, whereby the cspttoned Referenos Compound l4o. 3-20 was 
obtained. 

HeHeiumj^i t^ampit Si^so 

Synthaais of (2S)-2>amino-4-(3chlorophenyloxy)butanQl hydrochloride (Reference Compound No. 3-30): 

The same reacflon procedure for preparation of the L-N-O-butoxycfiHtwnylJ-Ophenylhomoserine ethyl 
ester aa used in Reference Example 3-24 was repeated except that the ethyl bromide and the phenol used 
in Reference Bcample 3-24 vrere respectively mp^escad by benzyl bromide and 3-chiorophenol, ao ttnt L-H- 
(^butoxycalbonyl)-0•(3-chloropt^yl)-homo8erine benzyl ester was obtained. 

NMR (2. COCb): 7.34 (3. 5H). 7.16 (t J<-8.14Hz. IH). 6.92 (dd. J»5.53Hz. J»1.98Hz. IH). 630 fs. 
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1H). 6.^ (dd. J»6.3SH2. J » 2.01. 1H). 5^ • 5J30 (m. 1H)« 5.18 {d, J-2.23H2;, 2HK 
4.50 < 4JS7 (m. 1H>. 3^ (t. J -S^Hz. 2H), 2.29 - 2^ (m, 2H). 1.43 (8. 9H) 
Subsoquantty, the same reaction procedure tor preparation of Hie Reference Compound No. 3-24 at 
uaed In Reference Example 3-24 wae repeated, vvhereby the captioned inference Compound No. 3-ao wee 
8 obtafaied. 

Reference ExMn^iNhi 3^1 

Syntf>e^« <rf (iM)-2-amino-4-bonzytthlobutaftol {Referer^ce Csompound No. 3-31): 

fo' 

1 g of metallic sodium was adUksd to llqrukl mvmonia which was cooled io "78* C. and ttte mixture was 
sSrred for 30 mirHftes. With the addition of 2.0 g (7.4S mmol) of homocyste^, the reaction mixture was 
fitftiter. (Stirred for 30 minutes. Ammonium chtorkle was added to ttie above reaction mixtuve until a bhie 
odor of the mixture teded. Subaequentty. with the addition of 0.89 g (30 mmoO o* benzyl bromide, tie Kqukf 
75 ammonie was allowed to evaporate at room tempendiire. 

The thtw obttined residue was dissolved in water and washed with diethyl ether, and the above 
[Spared solutk^ was made weaidy acidic with the addition of eoneentreied hydrocMorfc add. and crystals 
were altowed to separme out in the cool place. 

The thus obtained crystals were washed successively with water, efhanol and ether, and dried under 
20 reduced pressure, whereby 23 9 of (2S)'2-«nino-44>enzylthiobutanoic add was obfailned in a yield of 88%. 

5.8 mi <44 mmol) of chiorotrlmethylsiiane was added to an anhydrous tetrahydrofuran solution of 0.48 g 
{22 mmdi) Hthium lx>ron hydride, and the mixture was stined at rtxxn Mperaturs for 30 mimites. To tNs 
mixture, 2JS g (11 mmol} of the above prepared (2S)-2-amino-4-ben2ylthlobutanoic acid was added, and the 
thus obtained reaction mixteve vrae irtsiod overnight at loom temperahne. IMethanol was added to the 
ss reaction mfMure, and then the solvent was distiitod away tfiereHrom under reihiced pres^ire. 

The residue thus otitehwd was <fissc^ved In a 1 N sodium t)ydroxide aqueous solution, and extracted 
witfi ctOorofbrm. Tlie extract layer was (^ed over anhydrous sodium sulfate, and the solvent was distiltod 
away under reduced pressure, whereby 2.0 g erf the captioned Reference CompoiAid No. 3^1 was obtained 
in a yidd of 85.5%. 

so NIMR (», OXXihY 732 ' 7.32 (m. SH), 3.72 (e. 2H). 3.51 - 3.S8 <m. 1 H). 3.26 - 3.30 (m, 1 H). 2.90 - 34)0 
(m, 1H), 2.42 • 2.56 (m. 2H). 2420 - 2.12 (m. 1H). 1.82 • 1.73 (m. 1H). 1.48 > 1.58 (m, 

Roferance Bwhinple ^^Xk 

38 

Synthesis of (2S>-2-amlno-4-(2-fluoroben2yithio)t>utano1 (Reference Compound IMo. 3-32): 

The same reactkm pnxedure as used in Reference Example 3-31 was repeated ext^pt that the benzyl 
bromide used in Reference Example 3-31 was replaced by 2-^orobenacyl bromide, wheretty the captioned 
48 nofsronco Compound No. 3-32 was obtairwxj. 

NMR (I. CDCby: 7.31 - 7.38 (m, 1H). 7.18 - IJZ? (m, 1 H). 7.00 - 7.12 (m. 2H). ^75 (s. 2H). 3.55 (dd. 

J«10.e8H2. J«3.96H2. 1H). (dd. J»13.69H2. J»7.48H2. 1H), 2.89 - 2.97 (m. 
1H). Z47 • 2.62 (m. 2H). 1.98 (brs. 3H). 1.65 * 1.76 (m. 1H>. 1.48-1.58 (m. 1H) 

48 H sfer a nce Pmw ^ e 

Synthase of <2S)-2-amin(h4-^-chiorabenzytthio}fatMv»l (Reference Compound No. 3-33): 

1\» s«ne reaction procedure as used In Retoren(» Exe^npie 3-31 was r^^ed ex)C»pt that ttw benzyl 
so bnsmide used in Reference B^pie 3-31 was replaced by 2-chlorobenzyl chloride, wher^ the captioned 
fleforence CSompound No. 3-33 was cditairwd. 

NMR (I, CDCb): 7.33 - 7.38 (m, 2H). 7,19 - 7.28 (m, 2H), 3.84 (s. 2H), 3.57 (dd. J«10.89hte, 
J«4.0lHz. 1H). 3.29 (dd. a»10.69Hz, J«7.48Hz, 1H). 2.93 - 3.01 (m, 1H). 2J0 • 
2.68 (m. 2H), 2.04 (bra. 3H). 1.88 - 1.78 (m. 1H). 1.50-1^ ^. 1H) 

88 

Reference BcMi^plei 3'34 

Synthesis of (28)-2wlno-4-(2-fiuon)phenyHhlo)fautBnol hydrochloride (Refaienoe Compound No. 3-34): 
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The same raoction procoduni for preparation of L-N-(t-^ut0xycart»nyl}-O-phenyRK}moserine ethyl 
esier m used bi Rdfereno} Example 3-24 was repeated except that the ethyl bromide and «m phenol used 
In Rflftarence Example 3-24 wem respectively replaced by benzyl bromide and a-fluorothiophenoi, so that L- 
N-^biitaKyeartx»nyt>-S-^2*fluorophenyl)h(mocys benzyi estw^ was obtabwd. 

NMR Ct. CDCIi): 7.18 - 7.42 (m, 6H). 7.01 - 7.07 {m, 2H). 5J6 (d. J»2.8eH2. 2H). 5.09 - 5.14 (m. 

1H), 4.45 - 4.53 (m. 1H), 2.90 {t. J«7,48H2» 2H), 2.06 - 2.18 (m, 1H). 1.88 - 1.98 (m. 
1H), 1.43(8. 9H) 

Subseqiientiy« the same raadion procedure lor preparation of the Refetence (^pound Mo. 3-24 as 
used in Hsfsrence Exampift 3^ mm repeated, wltsraby the captioned Reference Oompound No. 3-34 was 
obtained. 

rteiefertcei GMrapin 3^3S 

Synthesis of (28>-2-amfno-4-<2<:hloroplienyNhio)bu^^ hydrochloride (Reference Compound Ma 3-3S): 

The same reaction procedure for preparation of the L<l^(t4>utoxycarbonyl>>0-phenylhomosarine ethyt 
e^r as used In Referent^! Exan^te 3-24 was refMatad etecapt that tfia ethyl tKomtete and tlie $^>enol used 
In. RefOrence Example 3-24 were respectivefy replaced by benzyl bromide and 2*chlocothiophenol. so that 
L-N-(t4xitDKycartx>r»yl)-S-(2<dlik)^^ benzyl ester was obtained. 

NMR 0. COOkii 7.34 (s» 6t^, 7.08 • 72i (m. 3HK S.17 (d« J -3.31 Hz. 3H). 4.40 * 4.51 (m. 1 H). 2,90 - 
2.98 (m. 2H), 2.17-2.25 (m. 1 H). 1 .95 - 2.05 (m. 1 H), 1 .44 <s, 9H) 
Sub^uentiy, ^ same nacSon procedive for preparatk^ of tfie Re^ance CompoiNKi No. 3-24 as 
used in Reference Example 3-24 was repoated, whereby the captioned Rsfferenco Compound No. 3-35 was 

Reference Example 3-36 

Synthesis of (2S}-2>amino-4-(4<hiorophenylthio}buianol hydrochloride (Reference Compound No. 3-36): 

The same reaction procedure for preparation of the L-N-(i-biitoxycarbonyl)-0-piienylhomo8erine ethyl 
ester as used in Ftelerence Excynr^ple 3-24 w^ repeated except that tfie ethyl brcmiide and the phsral used 
in reference Example 3>24 were respecttvely replaced by benzyl bromide arKi 4-chk)rolhtophenol, so that 
L-N-(t4)utoxycarbonyl>-$-(4-chiorophenyt)homocystelne b^izyl ester was obtained. 

NMR (I. CDCb): 7.29 - 7.37 (m. 4H), 751 (s. 5H). 5.15 (d. J«7.16Hz. 2H). 5.10 - 5.15 (m, 1 H), 4.12 - 
4.19 (m, 1H). ^84 - 2.90 (m. 2H). 2.05 - 2.18 (m. 1H). 1.88 - 1.97 (m. 1H). 1.43 (s. 
9H) 

Sut]»aquwiftty. the same reaction procedure for i^eparatton of the Reterence Compound No. 3-24 as 
used in RefSrance Example 3-24 was repeated, whereby the captioned Reference Compound No. 3-38 was 
obla^ed. 

Reference Example 3-37 

Synthesis of L-|\K1-(t>6nzyloxycart>onyl)-p^ricyne-4-carbonyi3ieua'ne (Reference Con^xnmd No. 3-37): 

2.58 g (2S.5 mmol) of triethytamine, 6.7 q (^.5 mmd) of N-(t)enzyloxycarbonyi)-piperidine-4-carboxyllc 
acid and 4.^ g (25.5 mmol) of l-ethyl-3-(3^imethylamjnoprt>pyl)carbodnmide hydrochloride were succes- 
sively added to 100 of a chloroform sohition containing 5 g (25.5 mmol) of L-I^rta ethyl ester 
hydpochtoride with stfanfciQ under an ice-cooled condition. After the temperature of the mixture was raised to 
room tsmperahjre. the mbdure was s8rred overnight The reaction mixbire was washed ^tccessiveiy with 1 
N hydrochiorie add, a satureisd solulton of sodium hydrogsncarbonate and a saturated aqueous solution of 
sodium chlorlds. dried over anhydrous sodiOm suifats. and then oonosntrstsd under twAtcad prassuw. ' 
whereby 10.1 g of L-N-C1-(benzyloxycarbonyl)-plperidlne-4'«arfaonyl|sucins ethyl ester was obtained In a 
yield of 98%. 

With stining under an ice-cooled condition, 10 ml of an aqueous solution containing 1.02 g (25.5 mmol) 
of sodium hydroxide was added to a methanol solution In which 10.1 g of the above prepared 
(b9nzyloxyc8rbonyl)-piperidfaM-4<wbonyl]leucine ethyl eater was dissolved. This reaction mixtere was 
further stirred for 3 houre. 

The reaction mixture was eoncsnfrated under reduced pressure. The resldus fltus obtained was 
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dissolved In virater and washed with e^er twice. The resuttant water layer was made acid (pH ^l) with the 
addition of concemraisd hydR)cMorfc aekl. and than andraclad with ethyl acetate twice. The extract layer 
was washed witti a saturated aqueous sotutloft of sodiwfi chloride, dried over anhydrous sodium sulfate and 
concentrated under reduced pressure, whereby 8.3 g of the captfot^ Reference Compound No. 3-37 was 
a obtained i» «i oily materfai in a yield of 98%. 

IMMH <8. CDCIa): aSO - 9.00 (m. 1H), 7.32 - 7.38 (m, 5H). 6.C» - 6.15 (m. 1H). 5.14 <». 2M)» 4JSB - 
4^ (m* 1H). 4.16 . 4.26 (m, 2H). Z6Z - 2.95 {m, 2H% 2.37 - ^48 {m, 1H), 1J»2 - 
liB {m, 2H), 1.S6 - 1.75 (m, 5H). 0.98 - 0.97 (m. 6H) 

fo flefeiviictt ExamiMtt S'SS 

Synthesia ol L4<Hisi-phmyic8rbernoyl}leucine (RePafance Compound No. d-S^H 

5.16 9 (51 mmol) of triethylamine was added to 200 ml of a chtorofbrm solution containing 5 g (25.9 
75 mmoi) of Uaudne ethyl ester hydrocMorlde with stining under an ice<ooted condition. Sul>aequently. a 
chloroform solu^ containifig 2.76 ml (25.5 mrrKri) of isocyanic add phenyl estor was added dropwise to 
the atxi^ mbmire. Aft^ stirring amm\0A, Hie reaction mixtire wm washed siMscesshn^ witti 1 N 
hydrochloHc add* a saturaied solution of sodium hydrogencarbonaie and a saturated aqueoua solution of 
sodium chloride, dried over anhydrous sodium sulfate* and then concentrated under reduced pressure. 
so whereby 5.85 g of L4»(W-phenyica rfa a m oyl)leudne ethyl ester was obtained in a yield of 82%. 

With sUnrlng under an Ice-cooled condition* 10 ml of an aqueous solution contafaiing 1.848 g (48 mmol) 
of sodium hydroxide was added to 200 ml of a rmthanol solution in which 5.85 g of the above prepwed L- 
NKN-phenylcarbamoylMeudne ethyl ester was dissolved. This reaction mixture was further stirred for 3 
flours. 

2f The reaction mixture was concentrated under reduced pressure. The residue thus obtained was 
dissohMd in water and washed with ether twice. The resuitwit water layer was made acid (pH »1) with the 
addition of concentrated hydrochloric add. so that cry^als were caused to separate out 

These crystal separated by filtration were washed successively with water, cooled elhanol and ether, 
and then dried, whereby 3.55 g of 9ie captioned Reterance Compound No. 3^ was obWned in a yield of 
30 6.7%. 

Melting point (* C): 143.8 - 145.8 

NMR <», CthOOy. 7.33 (dd. J « 8.5Ha. 0.96H2, 2H). 7.25 (t. d ^ 5.1 Hz. 2H). 6.86 (Id. J « aSHz. 1 .2H2, 
1H). 4.37 (dd. J«9.3H2, 5.1 Hz. IN), 1.51 - 1.88 <m, 3H). 0.98 (d. U»3.2Hz. 3H). 
0.97(d*J«3.0H2.3H} 

38 

Reference Example 3-39 

Synthesis of L-N-(4-methytt}enzenesulfonyl)ieuclne (Reference Compound No. 3-39): 

4» The same reaction procedure as used In Reference Example 3-38 was repeated except that the 2.78 ml 
of Isocyanic add pf^nyl ester used in Rc^rence Bcample 3^ was replaced by 4.86 g of 4-methylben- 
zenesulfonyi chloride, whereby 8.2 g of the captfoned Retlsrenoe Compound No. 3-39 was obtained. 
Melting point {*C): 117.2-120 

NMR («, CDCIs): 7.73 (d. J - 8.3Hz. 2H>, 7.28 (d, J » 8.3Hz. 2H), 5.07 (d. J " 9.7Hz. 1 H), 3.86 - 3.89 
48 (m. 1H). 2.41 (s. 3H). 1.70-1.^ (m. 1H>. 1.45 - 1.80 (m, 2H). 0.89 (d. J »e.6Hz. 

3H). 0.82 (d. J » Bmt, 3H) 

ftefarence Exampl* 3^ 

80 Synthesis of L-N-methyl-l^(benzyloxycarbonyl)^icine (Reference Compound No. 3-40): 

With stirring under an ice-cooled condign, 10 ml of a benzene solution containing 0.982 ml <6J8 
mmol) of benzyloxycarfaonyt chloride and 10 ml of a 1 N sodium hydroxide aqueous solution were 
simultaneously added dropwise to 10 ml of a 1 N sodii;mn hydroxide aqueous sdutton containing 1 g (6.88 
56 mmoi) of commercially available L-Nnnethyileucine. After the temperature of the reaction mixture waa raised 
to room temperature, the reaction mixhire was stirred overnight The reaction mixture was washed with 
ether twice. The resuttant water layer was made acid (ipH*1) with the addRion of conoenlratad hydrocModo 
add, and then extracted with ethyl acetate twice. The extract layer waa dried over anhydrous sodium sulfate 
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and concantrstod under reduced pressure, whereby 0.46 a of the captioned Reference Compound No. a>40 

NMR (S» COCIa): 7.30 • 7.40 (m. 5H). aiO - BJ& (rn. 2H). 4.82 (t, J»8.3Hz, 2i/3H). 4.77 (dd. 

Jo 10.SHZ, 4.SHZ. 1/3H). 2J8 (8. 3H). 1.45 - 1.82 (m, 3H). 0.88 - 1.05 (m, 8H) 

s 

Example 3-1 

Synthesis of L-N4»n2ytoxycartK>nytteucine-(2S)-(1-foiTOyl-24>enavfoxy)emyla^ (O^ripound No. 3-1): 

ra With stirrii^ under an Ice-cooled condition, 784 mg (7.8 mmol) of trfethylamfrie, 23 mt (8.5 mmol) of (L)- 
N-(b6nzyloxycarbonyl}leudne (herekiafter rsfen^ to as L-Cbz-Lan-OH)*toluene solution and 1.18 9 (7.8 
nvnc^y of l-hydroxyt]ien2X]itrt«K}le tm^ successive added to 200 mt of a dhtorotorm suspen^on of 2.01 g 
(7.8 mmei) of tiie Reference Compound Islo. 3»1 synthesized in Reference Exampfe 3-1. Suiasequentty. 50 
ml of a clilofoform solutfon of 1.78 g (8.525 mmoi) of dlcydofiexylcartiodiimide waa added dropwise to the 

w above prepared mixture. TWs reaction mixture was stirred ovemigfit at room lemperaAure, and then, the 
Insolubto components were removed therefrom by flttration. The thus obtained filtrate was w^hed success 
siveiy wHti 1 N hydrochloric add, a saturated aqueous solution of sodium hydrogencart)onate and a 
saturated aqueous soiutiofi of sodium chloride. The resultant orQanic layer was dried over anhydrous 
sodton sulfate and oonoantradsd* 

20 The fBflidue ttius obflalned was ctinmslogyaphed on a silica gel column for purification, wfieraby 2'74 g 
of L-N>{benzyioxycan>onyl)-ieucyl-L-(CM3enzyt)>^rine ethyl ester was obtained in a yieW of 75%. 

182 mg <a4 mmol) of lithium boron hydride was added to 50 ml of an anhydrous Istrahydrofuran 
solution containing I.S8 g (3.4 mmol) of the above prepared L-N-<ba»eyioxycarbonyl)-toucyl-L-<0-benzyl>- 
serfne ethyl ester, with sttrrlng under an Ice-cooled oonditton. Then, 3 ml of methanol was added dropwlae 

as to the above mixture. After the mixture was further stirred for one hour. 10 ml of water was added dropwise 
to ttie miidure. Then, ^ ruction mbdure was concentrated under recbjced pressure. 

The re^ue thus obtained was macfe acid (pH«1) with the addition of 1 N hydrochloric acid mvi 
extracted wilii methylene chiodde twice. The exHact organic layer was washed successively with a 
saturated soMlon of socium hydrogencavbonate and a saAirated aqueous solution of sodium cNortds* dHsd 

so over anhydrous sodium sulfate, and then concentrated. The residue thus obtained was rscrystalllzed from a 
mixed solvent of benzene and ethyl acetate, so that 0.965 g of a corresponding alcohol was obtained In a 
yield of 87%. 

mi slimng at room temperatere, 10 ml of an anhydrous dimethyl sulfoMide solution containing 1.33 g 
^4 mmol) of auifiir trtoodda'pyrldine complex was added dropwtee to 10 ml of an anhydrous dimethyl 
m sulfoxide sohitkm containing 900 mg (2.1 mmoO of the above prepared alcohol and 850 mg (84 mmof) of 
trietfiylamlne. Mfer stirred for 30 m^Hites. the reaction mixture was poured Into iced water aid extracted 
with ethyl acetate three times. The organic layer was washed successively with a 10% citric add aqinous 
solution, water, a saturated aqueous solution of sodium hydrogencarbonato and a saturated aqueous 
sohitloR or sodium chloride, dited over anhydrous socfiimi sulfate, and then concentrated under reduced 
« pressure. The rasldiio thus obteined was chromatc^irBphed on a sittea gel column for purification, whereby 
0.425 g of the captioned Compound No. 3-1 was obtained as an oily material In a yield of 47%. 

NMR 0. €OCk\: 9,58 (s. 1H), 7.25 - 7.35 (m. 10H). 6.75 - 8.95 (m. 1H). 5.20 - 5.22 (m. 1H). 5.11 (s, 
2H). 4.55 - 4.^ (m. 1H), 4.43 - 4.50 (m. 2H), 4.25 - 4.35 (m. 1H). 3.08 - 4.03 (m,. 
1HK 3.68 - 3.70 (m, 1 H), 1.48 <• 1.73 (m, 3H). aS2 - 0.96 (m. 6H) 
49 Rivalues: 0.18 (Developing Solvent A: mbdurs of hsNane and elhyl acetate at a mixing ratio of 

1:1) 

0.14 (Devetoping Solvent B: mfxlure of methytens chloride and acetone at a mbdng 
fstio of 10:1) 

Synthesis of L-N4MnzylaKycvbonylteudneH2S)-(l*fom«y^2-benzyRNo)efliyta^^ (Compound No. 3-2): 

The same reaction procedure as used in Exampte 3>1 was repe^ed except that the 2.01 g of Reference 
59 Compound No. 3-1 synthesized in fteference Exempfe 3*1 used in Exampte 3-1 was replaced by 2.2 g of 
commercially available L-S-benzylcyateine ethyl eater hydrochloride, whereby 0.14 g of the captioned 
Compound No. 3-2 was obtained. 
Melting point ( * Q: 1 1 6.8 • 1 22.1 
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NMR (I, CDCta): 
vafcies: 



9.^ (s; 1H). 7.28 - 7.34 (m, 10H). $.72 - 6.79 (m, tH), 5.11 {9, 2H). 5.17 - 5.20 
(m« m^,4M-AJSr (m. 1H). 4.20 - 4.28 (hi. 1H). 3.71 2H)» 2.88 (d. J -5.86Hz, 
2H>, 1 .48 - 1 .75 (m, 3H), 0.9S (d. J - S^flTHa, 6H) 
0.36 (DflMriopIng SolvenI A) 
0.2S <Dfiwlop[ng Sdvont ^ 



Synttwtto of L-THMnzykmycarbony 



tKinH2nK1<<orniyl-2-<2l)hftnyl«thyill^^ (ConHMund No. 



TtM «ma Inaction precedure as used In BttmptB 3-1 m g of Referenca 

Compound No. 3-1 syntliesizod in Referonce Bcample 3-1 uaad in Exampta 3-1 was roptacad by tha 3.3 g 
of Rafarence Comp<Hind No. 3-2 synfhesized fn Raferenca Exampie 3-2, wharaby 0.57 g of tha captionad 
Compcaind No. 3>3 wi» Obtained as an oily material. 

NMR {$, CDCbJ: 957 (a. 1H). 7.18 - 7.36 {m, 10H). 6.90 - 7.00 (m, 1H). 5.15 - 5.20 (m. 1H). 5.10 (S, 
2H). 4.48 - 4.W (m. 1H), 4.24 - 4.27 (m, 1HK 2.77 - 2.96 <m, 6H), t.48 - 1.71 (m, 
3H). 0.92- 0.05 (m.$H) 
valuaa: 0J30 (Developing Sotvant ^ 

0.23 (Peveioping Solvant 1^ 



3-4 

Synltiesto of UN 
No. 3-4): 



(Compound 



The same reaction ptocaduro as in Example 3^1 was repeated except that tha 2.01 g of Reference 
Compound No. 3-i synthesized in Refarance Example 3-1 used in Example 3>1 was raplacad by tha 3.47 g 
at Ref^enca Compound No. 3-3 synthesized In Refarance Bcample 3<^ wharaby 0.79 g of flw captioned 
Compound No. 3-4 was obtained as an diy nuderial. 

NMR {«, CDCb): 9.59 (brs. IH). 7.28 - 7.36 {m» 8H), 7.15 - 7.21 (m, 2H). 8.90 • 7.00 (m, 1H). 5.11 (s. 

2H), 5.10 - 5.20 <m. 1H). 4.50 - 4.58 <m. 1H). 4.22 - 4.30 (m, 1H), 2.96 (brs. 2H). 
2.^ (t. a -7.33Hz, 2H). 2.53 (t J»7.32Hz. 2H). 1.84-1.94 <m. 2H}. 1.48-1.70 (m. 
3H), OJM (d* J "6.73Hz. 6H) 
vahjas: 0.31 (Oavaloping Solvent A) 

OJ28 (Developing Solvent B) 

EMampie 3-8 

Synthesis of L-l4-banzyloxycarix>nytlaudne-(2SHl-l^y^2-C3>phanyipropytOKy)]^ (Compound No. 

3-5): 

The same reacHon procedure as used in Example 3-1 was repeated except that the 2.01 g of I^Merance 
Compound Na 3-1 synthawzad in Reference Example 3-1 used In Example 3-1 was replaced by the 1.13 g 
of Beierenoe Compound No. 3^ synthesized in Rtference Bcample 3-4. whereby 0.319 g of the canned 
Compound No. 34S was obtained as an oily material. 

NMR d. QDOt}^ 9.57 (s. 1 H). 7.25 - 7.36 (m. OH). 714 • 7.21 (m. 2HK 6.77 - 6.93 (m. 1 H). 5.20 - 5.28 
(m. 1H). 5.05 - 5.14 (m. 2H). 4.54 > 4.58 (m, 1H), 4.27 - 4.32 (m. 1H), 3.94 - 3.98 (m» 
1H), aei - 3.«» (m. IH). 3.41 (t, J «8.36Hz. 2H), 2.62 (t. a>7A2Hz. 2H). 1.78 - 1.90 
(m. 2H). 1.51 - 1.79 (m. 3H). 0.93 - 0.96 (m. 6H) 
0.18 (Developing Solvent A) 
0.16 (Developing Solvent B) 

&ampie3<6 



(Compound No. 3^): 
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Tho samo rMCtion pmcaOun aa usttd in Exampte 3-1 was repaatod except that the 2.01 g of Reference 
Compoiinct No. 3-1 ayntheaiMCl in itofaronce Btainple a>1 used in Example 3-1 wa» replaced by the 1^ g 
of Rafsrenoe Compound No. 3-5 synttiesizod In Reference Example 3-5. whereby 0.33 g of the captioned 
Compound No. ZS was i^ned m an otty material. 

NK#I{I. COab): 9.56 (a. 11^. 7.26- 7.34 <m. BH). 7.18 (a, 1H). 8.07 - 7.05 (m. 1H), 6.70 - 6.03 (m, 
1HK 5.12 (t, 2H), 5.10 - 5.20 (m. IH), 4.53 • 4.80 (m, 1H), 4.40 (a, 2H). 4.22 - 4.31 
(m. 1HK 3.07 • 4X)5 (m. tH). 3.66 • a72 (m, 1H), 1.50 • 1.75 (m. 3H). 0.S5 (t. 
J«4.45ltt.eH) 
Ri vatuea: 0.21 (Developing Soivant A) 

0.24 (Developing Solvent B) 

Examiiles-T 

ftf 3-7): 

The same reactfcMi proceed as used in Example 3-1 was repeated except that the 2.01 g of Reference 
Compound No. 3-1 synthesized In fli^Brence Example 3-1 used in Btample 3-1 was replaced by ttie 1.13 g 
of Reference Compound No. 3-0 sy n l h ei ba d In Reforance Example 3-6^ whereby 0.17 g oi the captioned 
Compound No. 3-7 was obtained as an oily maiarfai. 

NMR {». COCIi): 9.44 (s, 1H). 7J!1 • 7-41 (m. 15H). 6.72 • 9.85 (m. 1H). 5.08 - 5.18 (m. 4H), 4.48 - 
4.51 (m. 1H). 4.20 • 4.30 (m. 1H). 2.75 * 2J12 (m. 2H), 1-47 - 1.71 Cm. 3H). 083 - 
0.95 (m. 6H) 
Ri v^ues: 0.32 (Developing Solverrt A) 

025 »3eveloplng Solvem B) 

Syntheaia of L-^l■be n zytoc y c ar bon y lle^c^ne<2flH1■fo^ny^a^^ (Compound 
30 No. 3^ 

The same reaction procedure as used in Exampie 3-1 was repeated except th^ the 2.01 g of BefOrence 
Compound No. 3-1 synthesized in Reference Example 3-1 used tn Example 3-1 was replaced by the 2.53 g 
of Refiaienoe Compound No. 3-7 synthestased in Reference Bdunpta 3»7. whereby 0.74 g of the captioned 
38 (Compound No. 3-8 was obtained as an oily material. 

mm 0, CDCb): 9.61 (s, 1H), 7.35 <s. 5H), 6.89 • 6.93 (m. 1H). 5.12 (s. S»t>. 5.10 - 5.20 (S» 1H)» 4.51 - 
4.57 (m. 1H>. 4.22 - 4.30 (m. 1 H). 2.92 - 2.96 (m. 2H), 2.42 (d. J «6.84Ha, 2H). 1.28 - 
1.82 (m. 10H), 1.11 - 1JZ8 <m. 4H}« 0.95 (d. J « 6.02Hz. 6H) 
Rfvaluea: 0.38 (Developbig Solvent A) 

40 0J28 (Deveioptag Solvent B) 

ecwnpl«3-8 

Syndesis of L-N4Mn2ylQKycarbonylleucin»<2HK1-f«niyl-2^^^ (Compound Na 3- 

48 9): 

The same reaction procedure aa used in Exampie 3-1 was repeated except that the 2.01 g of Reference 
Compound No. 3-1 synthesized In Reference Example 3-1 used in Example 3-1 waa replaced by the 2.0 g 
of Refisrance Compound No. 3-8 synlheslxed m Refsrance Example 3^ whereby 029 g of «ie captioned 
so Compound Na 3-9 was obtained as an oily materfal. 

NMR ^. CDCb): 9 82 <s. 1H). 7.35 (S. 5H). 6.89 - 6.92 (m, 1H). 5.12 (a. 2H). 5.10 • &20 (m. 1H^ 4.55 
- 4.60 (m. 1H), 4.32 - 4.41 (m, 1H). 2J0 - 3.12 (m. 3H), 1 J6 - 24» (m, 3H>, 1.46 - 
1.72 (m. 8H). 0.95 (d. J»5.^Hz. 6H} 
Rfvakjae: 0.37 (Developing Solvent A) 

Sff 0.32 (Developing Solvent B) 

Exainpte3>10 
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Synthesis of t'tHma^U>x^cmtK>nvll&u(At\9^H^4m 
(Compound No. 3-10): 

The same reaction procedure as used in Example 3>1 was repeated except Hwt the 2.01 g of Ftoiference 
Compound No, 3-1 synth^ized in Reference Example 3>l used in Example 3-1 was reiFHaced by the 0.96 g 
of RelsfenGe Compound No. 3^ synthesized in Reference Example 3-9. whereby 0^ g of the captioned 
Compound Na 3*10 was obtained at an oHy material. 

mm (S. CDCfa^ 9.S0 (s, 1H)» 7.34 {s. 5H). 7.21 • 7J23 <m, 1H). 6.88 * 6.9B (m. 2H). 6.79 - 6.83 (m, 
1H), 5.12 % 2H). 5.11 - 5.17 {m. IH). 4.48 - 4.53 (m, 1H), 4J'1 - 4^ (m, 1H), 3.82 
(s, 2H), ^94 (d. J*5.76. 2H). 1.48 - 1.72 (m. 3H). 0.96 (d. J«6J»Hz. 6H) 
fltvahias: 0.28 (i3evelopfng Solvent A) 

0.18 (Peveioping Solveni B) 

fi»mf>le 3-11 

Synthesis of L-l^benzyto!xycartx»nylieucine-<2RH1-formyi-2-<thiophene^ylmethytHhio 
(Compound No. 3-11}: 

The same reaction procedure as used in Example 3-1 was repeated except that tto 2.01 g of Reference 
Compound No. 3>1 synthesized in Reference Bcample 3^1 used in Example 3-1 was replaced by the 2.5 g 
of Inference Compowid No. 3-10 synthesized in Ftefeience Exampte 3>10. wheretty 1.49 g of the captioned 
Compound No. 3-11 was obtained as an oiiy materia. 

NMR (5. CDCI»): 9.48 (s. IH). 7.26 - 7.34 (m, 6H). 7.16 {s. 1H). 7.05 (d, J «4.93. IH). 8.79 - 6.91 (m. 

IH). 5.14 - 5.18 (m, IH). 5.12 (s, 2H>. 4.48 - 4.52 (m. IH). 4.20 - 4.30 (m. IH). a73 
(8. 2H). 2.86 (brs* 2H), 1 .49 - 1 .71 (m, 3H). OOS (d. J " SiMSHz. 8H) 
Fli values: 0.33 (Developing Solvent A) 

0.22 (Devetoping Solvent B) 

ExanH»to 3-12 

Synihesie of L-l4-[1-<benzyk&cycarbonytH)iporidine-^^ 
ethytamide (Compound No. 3-12): 

The same reaction procedure aa uaed in Example 3-1 was repeated aioxpt that t-cfae-Len-OH uaed In 
Example 3-1 was replaced by the Refsrance Compound No. 3^ synthesized in Reference Exampie 3-36, 
and that the 2.01 g of Reference Ccxmpovnd Nk>. 3-1 synth^ized in f^tef^renoe Example 3-1 used in 
Example 3-1 was replaced by 0.98 g of commerciatiy av^lable L-S-benzylcystelne ethyl ester hydrochlo- 
ride, whereiiy 0.38 g of the captioned Compound No. 3*12 was obtained as an oily matoriat. 

NMR 0. OOChjt a4e (8. IH). 7.24 • 7.36 (m. ION), &25 • 6.40 (m, IH). 5.11 (S. 2H). 4456 - 4.50 {m. 

IH). 4.42 • 4.47 (m. IH). 4.10 • 4.26 (m. 2HK ^70 (d. J -3.27Hz, 2HK 2.74 - 2.91 (m. 
4H). 2.2S - 2.33 (m. IH), 1.52 - 1.62 (m, 6H), 0.93 Q, J»6J»Hx. 6N) 
values: 0.04 (Developing Solvent A) 

0.05 ({developing Sohmit B) 

exempieS-ia 

Synthesis of L-N-(benzyloxycarbonyl)leudne-^RH1*4annyl-2-(n8phthalene-1-yin^ 
(Compound No. 3-13): 

With stinring under an ice>cooled condition. 0.81 g (3.98 mmoi) of tflethylamlne was added dropwise to 
a chlorofonn solution containing the 1.25 g (3.98 mmol) of Reference Compound No. 3-11 synthesized in 
Reference Example 3*11 and 1.45 g (3.98 mmc^) of L-N-(t>enzyloxycart)onyi)lw^r^ N-hydroxysuccinimide 
ester. This reaction mucture was further stirred overnight. The reaction mixture was washed successively 
with 1 N hydrocMorle add aqueous sotuHon, a saturated aqueous solution of sodium hydrogencartxmale 
and water, and dried over anhydroua socftjm sulfate. The solvent was ijBstitted away from the reaction 
mixUire under reduced pressure. The residue thus obtained MS chramatographed on a silce gel column for 
purifk:ation. whereby 0.0 g of t-N-(benzyfaxyearbonylHeucyKt>)-S*{naphthalan»-1-yt-melhyl)cysfeslne ethyl 
ester was obtained in a yield of 42%. 
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To an anhyi^DUfl telrriiychioihjrsn sokitfon of 0^ 9 (1^ mmoi) of ih» above prepared ester. 0.073 g 
nwnol} ot IIMufii twwon hydiMs vms wMsd* snd ttten inellwuil wn sdded dropwAM undsf sn icA* 
cooled oondttton. This readton mixture wm stirred tor 3 hours. After sthrrlng. was added dropwise to 
the reaction mixture and the solvent was d^Ued away therefrom under reduced pr^mire. 

An aqueous solution of the tfHis obteli^ re^due was made acid wi«i the addlSon of a 1 N hydrochloric 
add ac|tieoi^ solutiiim, and exfracted with ethyl acetate. The €»ctract layer was washed wHh wa$er, and dried 
<xv9t anhydrmts sodium sulfi^. The st^nt was distilled away und«r rcKtuced pressure, and the residue 
t^ fM^nod via» chn^atogra^HKl cm a silica g^A column for purificatkHn. so that 0.S77 9 of an alcoN)! was 
obtained in a yield of m%, 

A dimetti^ suNc»dde ^luticm of 0.708 g (4.44 mmol) of sulftM- tioKlde*pyddHM complex was added 
dN)f>wlse to an sihydrous dhmethyl $u^(»ddk» solution omtalnhng 0.^ g (t.ii mmd) of &ie jBi>ove pr^ared 
i^^:^ md 0.4S g (4.44 mmoQ of trietttylamlne witti stlrrto^ A Ttxm tMnp«^ie. Thte reaction mixture was 
further stirred at room temperature for one hour. The reactioii mixture was poured Into toed water, and 
ndracted wHh ethyl acetate three tmee. The extract layer was washed successively with a 10% dulc acid 
aqueous softi^. a safajralad aqueous soKitfon of sodium chio«lde. a saftirated aqueous solution of sodlunt 
hydrogencarixmate and a saturated aqueous solution of sodium chloride, and dried over anhydrous sodium 
sulfate. The ao^mit was dIstlNed smwy under reduced |xiKHnim» and the retidue ^us obtay^ied was 
chrom^ographed on a sUica gsl column for purificatlorH whereby 0.26 g of the captioned (impound No. 3- 
13 was obtained in a yMd of 47%. 

Melting point (* C): 116.0 - 128.1 (dec.) 

NMf« fl, COCb): 0.46 (s. 1H). 8.06 (d. J "7.92Hz. 1H). 7.86 (d. J»9i!3. Iff). 7.78 • 7.80 (m. 2H), 
7.31 - 7.58 (m. BH). &75 - QM (m. 1H). 5.00 (d. J^3.7mz, 2H), 4.98 - 5.05 (m, 
1H), 4.48 • 4.58 <m, 1H), 4.17 - 4.27 (m. 1H). 4.17 (S, 2H). 2.S0 - 2.93 (m, 2H). 
1.3S • 1.72 Cm. 3H^. 0J1 - Oi» (m. 6H) 

Rtvaluea: 0:28 (Developbig Solveni A) 

022 ^Seveloplng Soivem B) 

3-14 



Synthesis of 

(Compound No. 3-14): 

The same reaction procedure as used in Example 3-13 was repeated except that tfie 1.^ g of 
iMmnce Oompound No. 3-11 syn tf ie s i z a d in HelBfenoe Example 3-11 was replaced by the t.^ g of 
Refisrance Compound No. 3-12 synthetized m Reiarence Exam^He 3-12. whereby 0.1 g of the captioned 
Compound No. 3-14 was obtained as an oily material. 

NIMi 0. COCb): 9.48 (d. J-5.IOH2. 1H). 7.71 - 7^ (m. 3H). 7.32 - 7.48 {m. 8H). 6,80 - 6.82 (m, 
1H). 5.11 (d« J-3.36HZ. 2H). 5.07 - 5.18 (m. 1H). 5.^ - 5.57 (m. 1H), 4.22 - 4.30 (m. 
11^. 337 (8, 2H), 2.87 (d. J»5.0lH2« 2HK 1.46 - 1.80 (m. 3H>. 0S3 (d. J-6.36H2. 
61^ 

0.29 (Developing Solvent A) 
a22 (Oovaloping Solvant B) 



Synthesis of L-N-benzyioxycarbonyllaucine-(2l^1-lormyl-2-(2'«Morobenxy^ (Compound No. 

3-15): 

The same reacfion procedure aa used in Bcample 3-13 was repeated except that the 1.2S g of 
fMrencs Oompound No. 3-i1 synthesizad m FlaiMance Bompla 3-11 was replaced by the 1.24 g of 
Referwics (Compound No. 3-13 synthesixBd In Re lawnce Bompia 3-13. whereby 0.57 g of the captioned 

Compcxind No. 3-15 was obtained. 
Melting point CP): 128.6-131.9 

NMR 0. CDCfc): 9.55 (s. 1 H). 720 - 7.40 (m. 9H), 6.83 • 8.91 (m, 1 H). 5.1 0 - 5.20 (brs, 3H). 4.52 - 
4.80 (m. 1H). 4.20 - 4.30 (m. 1H), 3.84 (s, 2H), 2.93 (brs, 2H). 1.48 - 1.73 (m, 4H). 
0.95 (d. J « 4.29Hz. 6H) 

R, vahiea: 0.31 (Developing Solvent A) 

0.24 (Developing Solvem B) 
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Synlhcwis o# L*^l-mothyl-N-<faonzyloxycart)onyl}le^ 
(Ckimpound No. 

6 

A chlorotoiTn solution of 0.664 g (3^ mmoi) of dtoyclohexylcMrbodHmjdo was added dropwls9 to 100 
rm of a chroiolomi soluton containing tha 0.9 g 0-22 mmoi) of ftofwanca Comiwund No. 3^ synthesized 
In Raferanca Example 3-40, 0.328 g 022 mmoi) of triathylamina, 0.443 g (3.22 mmoi) of t-hydro«yben- 
zotriazole and the 0.748 g (3.22 mmc^ of Reference C^pouml 1^. 3-16 synthe^zed in Fleiaranca 
10 ^cample 3-16, with stirring in an ice bath containing salt This reaction mixtt^a was twther stored overnight. 
Tha in«»lut^ components were renKwed from the reaction nttxtura t3y nitration. The filtrato thus 
obtainad waa washed suct^sively with 1 N hyefrochloric ack), a satiH^ated solution of soctom hydrogencar- 
bonata and a satura^ aqueous soiuton of sodium chk}ride. dried over anhydrous soc^um suMata and ttien 
concentrated under rediK^ed prassura. Tha residua thus obtained waa chramatographad on a silica gal 
T5 column fof puriflcaBon. whereby 1.2 g <^ L4^0thyl-N-(benzyioKycarbonyQlaijeina^)-(1-hydreKym«l»iy^ 
(4-chlon9henyi)]iHhylamida was obtair^ tei a yield of 75%. 

10 mi of an anhydrous dimethyl ^Koxkle solution of 1.14 g <7.22 mmoi) of sulfur frioxtde* pyridine 
oompfax was added dropwiaa to 10 ml of an anhydrous dimethyl sulfoodda solution containing 0.88 g (1.8 
mmoi) of tiia above praparad L'N-nMihyi-N-<banzyloxyGarboiiyl)lauclna-(2RH1'4iydraxyma«^ 
ao chlorophanyl))sthylamkia and 0.13 g (722 mmoi) of triathylamina witi storing al room tamperatura. TNs 
reaction mixture was further slirrad for 20 minutes. The ra^iion mixture was poured into iced wa^, and 
i»ctracted with ethyl acxma ttm times. tl)e extract organic layer was washed su<»:as^veiy with a 10% 
citric add aqueous solution, water, a saturated aqueous solution of sodium hydrogancarbonala and a 
saturated aqueous soMlon of sodium chloride, dried over anhydrous sodium sulfate, and than concentrated 
as undar veducad prasstira. Tha residua thua obtainad was chromatographad on a silica gal column for 
purificaHon, wiiareby 0.52 g of ^a captioned Compound No. 3-16 was obtedned as an oily material. 

NMR (t, CDCii): 9.50 (s. 1H). 7.15 - 7.40 (m. 8H). 8.80 - 8 95 (m, 1H). 5.10 • 5.30 (m. 2H). 4.80 - 4.90 
<m. 1H), 4,40 - 4.55 (m. 1H). 3.60 - 3.71 (m. 2H), 2.65 (8, 3H), 2.60 - 2.85 (m. 2H). 
1.60 • 1.80 Cm. 2H>, 1.42 - 1^ (m. 1H)» 0.80 - 1.05 (m. 8H) 
30 Rrvaluaa: a42 (Developing Solvant ^ 

0.30 (pevtioping Solvent ^ 

Exampl«3-17 

96 Synttiasia of L44-(Ni>hanylcarbamoyQlaudna-<»l)-(1-fbnnyh2H4-chlorobenzy» (Compound 
No. 3-17): 

The same reaction procedure as used in &mpla 3-16 waa repeated except that the 0.9 g of Raferanca 
Compound Ho, 3-40 aynthaslzad in Hefaranca Bcampla 3^ was raplacad by the i .O g of Raferanca 
49 ComfMXind Na 3^ synthaslzad In Rafeianca Exampla 3-38. whamby 0.34 g of tha captioned Compound 
No. 3*17 was obtainad as an amorphous material. 

r««R (f, COCb): 9.40 (s. 1 H). 7.97 (bs. 1H). 7,05 - 7.45 {m. 9H). (bs, 1H). 4.50 - 4,60 (m, 1H). 

4.30 - 4.40 (m. 1H), ZJBO - 3.75 (m, 2H), 3.10 - 3.30 (m. 2H), jt.45 - 1.65 (m. 3H). 
a88 - 1.10 (m. 8H) 
4S R| vatuas: 0.20 (Devalopbtg SofvanI A> 

aiO (DevalDping Solvant ^ 

Exampla 3-18 

so ^nthasls of L<^'K'^ma4hylbanwna8uifbnyi)iaudna-(2R)-[^formyi-^-(4<hiorobenzyithlo)|at^ 
(CORHWund No. 3-18); 

Tha same reaction procedure as used in Example 3-16 was repeated except that the 0.9 g of Referanca 
Compound No. 3-40 synthesized In RefereiK^ Examfria 3*^ was replaced by the 1.0 g of Rafei^%a 
as Compound No. 3-39 synthesized in Reference Example 3-39, whereby 0.54 g of tha captioned Compound 
Ito. 3-16 waa obtainad as an amorphous materia. 

NMR (I, CDCb): 9.37 (s. 1 H). 7.73 (d. J • 8.2Hz. 2H), 7.20 - 7.35 (m, 8H). 6.81 (d, J «8.4Hz. 1 H), 4.98 
(d. J » 5.8Hz, 1H). 4.29 - 4.46 (m. 2H), 3.63 (s. 2H). 2.70 - 2.90 (m, 2H), 2.40 ^ 3H)» 
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1 .40 ' 1 .70 (m. 3H). 0.90 - 1.10 (m. OH) 
Rf valiMV: 0.33 (DeyetopliHI Solvent A) 

OSS (Develapfaig Soivonl B) 

Synthesis of L*r4*(benzytocycart»ony0plMi^^ 

(Cofnp<»imjl Fto. 3-19): 

The reactkKi procadurs as used in Example 3-18 was repeated «a»pt that the OJ 9 of Reference 
Compottfid No. 3<40 syntheeized in Refeienoe acample 3^ wee reptoced by 1.0 g of Gommeicially 
available L>N«<benz y loMyca rix )nyQphenyialanine. whereby 0.4 0 of the captioned Compound No. 3-18 wee 
obtained. 

Meitino poNtt (* C): 129.4 - 133.4 

NMR ^ 000$}: 9.38 (s. 1HK 7.10 - 7.41 (m. 14H), 8.30 - 6.40 (m, 1H). 5.20 - 5.30 (m, 1H). 5.09 
(s, 2H>. 4.35 - 4.51 (m, 2H)» 3.35 - 3.45 (m, 2H). 3.00 > 3.20 (m. 2H). 2.70 - 2.80 
(m. 2H) 

R, values: 0.38 (Developing Solvent A) 

QJ24 (Developing Solvent B) 

Example 3-20 

Synthesis of L-N<^|benzyloxycarbonyt)-valineH2RVi1-^lbnnyi-2>(4>chloroben (Compound 
Na3^ 

The same reaction procedure as used in Example 3-18 was repeated except that the 0.9 g of Refisrence 
CompnurKl No., 3-40 synthesized in BB^w&nca Bcsnple 3-40 was replaced by 1.0 9 of asmmerdialty 
available L-NKbenzyioxycarbonyQvaline, whereby 0.14 g of the captioned Compound No. 3-20 was ot>- 
talmKL 

MeMng polM (- C): 128.2 - 12&7 

HMR (S. CDCb): 9.52 (s. 1 H). 7.20 - 7.46 (m. 9H). 8.00 - 8.75 (m. 1H). 5.25 - &3S (m. 1 H). 5.11 (i. 

2H), 4.50 - 4.61 (m, 1H). 4.00 - 4.15 (m. IH^ 3.68 (S» 2H>. 2.75 - 2JaO (m. 2H); 
2.10 - 2.25 (m. 1H). 0.90 - 1.05 <m. OH) 
values: 0.36 (Oevelophno Sohfent A) 

0.21 (Developing Soh/ent B) 

Ewiniple 3*21 

Syntheete of L-NH|benzyloxycarlionyl)ieudneH2RHl- (Compound 
No. 3-21)! 

6.2s g (17.28 mmoO of L-N-(benzyloxycarbonyl)leuclne-N-hydroxysuccinlmide ester was gradually 
added to 200 ml of a chloroform solution containing the 4 g (17.26 mmoO of FMisfence Compound IMo. 3-16 
synthesiaed in ReCsrence ecampie 3-16 and 1.74 g (17.26 mnKJt) of trtettiylamine vyith stirring under an Ice- 
cooled condition. After the temperature of the reaction mixture was raised to room temperature, the mixture 
was stirred overnight 

The reaction mixture wa» waatied succMsively with 1 N hydrochloric acid, a saturated solution of 
sodium ftydragenGartaonato (tttree times) and a saturated aqueous wlutlon of sodium chloride, dried over 
anhydrous sodium suMale. and then concentrated under reduced pressure, so ttiat 7.8 g of L-N> 
(beitzykxxycertxmyl)leudne-(2f^}-(1 -hydroxy methyl-2-(4-chlorobenzyi^ was obtained In a yield 

of 94%. 

30 ml of an anhydrmis dimethyl suHbxtde sohrtlon of 10.34 g (65 mmol) of suNkir trloxide* pyridine 
complex was added dropwiae to 100 ml of an anhydrous din^yl sulfoxide solutim containing 7.8 g (16.28 
mnwO of ^ *bove prepared L-N-(benzyioxycarbonyl)leucine-(2R}^l-hydrQxymethyt-2-(4<:hforobenzytthio)> 
ethytamide and 6.57 g (86 mmol) of triethylamine with stirring at room temperature. This reaction mixture 
was further stinred for 30 minutes. The reaction mixture was poured into icod water, and extracted witti etiiyl 
acetate three times. Tlie extract organic layer was washed j^iccessively with a 10% cIMe acid aqueous 
solution, water, a saturated sohition of sodium hydrogenearbonate and a saturated aqueous solution of 
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sodium chloride* dried over anhydrous sodium sulfste, and then concentrsted under reduced pressure. The 
residue Wm oMadned iwae chromalograplwd on a silica Qef column for purification, wheretiy 2.4 g of the 
captioned Compound No. 3-21 was obtained. 
MOWng point ( * C>: 116.0 - 130.7 (dec.) 

NMR(»,CDCb}: 9.52 (d, J-4.88H2. IH), 7.22 - 7.33 (m, 10H), 6J3 - 8.91 (m, 1H)» 5.11 (d, 
J«2.33H2, 3H). 4.S0 - 4.58 (m, IH), 4.23 - 4.30 (m. iH). 3.»7 (s. 2H). 2.86 (d. 
J«4.99l^, 2HK 1.48 - 1,72 <m. 3H). 0.84 - OM (m, OH) 
values: 0.2S (Devetoping Solvent A) 

0.18 (DevelopbHi Solvent 8) 

Example 3»22 

Synthesis of L«l«H)enzytoxycaitionylleudne-<:^Hl--formyl-2H3^lorob^^ (Compound No. 

3-2S9: 

The same reactiofi procedure as used in Example 3-21 was repeated ei^^ept lhat the 4 g of Reference 
Compound rsk>. 3*16 synthesized ki Reference EKsmple 3-16 was fepl«»d by the 3.0 g of Reference 
Compound No. 3-15 synthesized in f^ference Example 3-15. whereby 0.88 g of the captioned Compound 
No. ^22 was obtained. 

Melttng point (* Q: 97.6 > 103.3 

NMR (*, CDCis): 8.53 (s. 1 H). 7.18 - 7.34 (m. 9H). 8.84 - 6.90 (m. 1 H). S.1 1 (s. 2H), 5.10 - 5.17 (m. 

IH). 4.50 - 4.60 <m. IH). 4.20 - 4.30 (m. 1H), 3.68 <S. 2H>. 2.80 - 2.93 (m. 2H). 

1.48 - 1.78 (m. 3H), 0.84 - 0.97 (m, 6H) 
Rf values: 0.25 (Developing Solveni A) 

0.18 (Devetoping Sohnnt B) 

example 3-aa 

Synthesis of L-INH)en2yk3xycarbonylleudne-{2H)41-fonnyi-2-(2-fluorol)enzyl^ (Compound No. 

3-23): 

The same reaction procedure as used In Example 3-21 was repealed except that the 4 g of Reference 
Compound No. 3-18 synthesized in Reference Example 3-18 was replaced by the &7 g of Reference 
Ckimpound Na 3-14 synthesizad in Refarence Example 3-14. whereby 2.75 g of the captioned Compound 
Naa^waaobtainad. 

AMting point (*C): 110.1 - 1ia3 

NMR («. aXlk): 9.54 (s. 1 H). 7.08 - 7.34 (m. 7H). 7.02 - 7.12 (m. 2H). 8.83 (brs, 1 H), 5.1 1 (s, 3H). 

4.S0 - 4.80 (m. 1H). 4.20 - 4.30 (m. 1M), 3.75 (d. J*«2.83Hz, 2H). 2.83 (d, 
J »8.46Hz. 2H). 1 .50 - 1 (m. 3H). 0.96 (d. J "6.18HX, 8H} 

R{ values: 0.30 (Developing Solvent A) 

0.22 (Developing Solvent B) 

Example 3-24 

Synthesb of t--N43enzykwyGari>onylteudne-(2R)-{1-fbrmyl-2-(3-ftuoroben2yl)thlo}ethy^ (Compound No^ 
3-24): 

The same reaction procedure as used in Example 3-21 was repeated except that tf» 4 g of Reference 
Compound No. 3-18 synthesized In Refersnce Example 3-18 was replaced by the 8.5 g of Reference 
Compound No. 3-17 synthesized in Reference Example 3-17, whereby 0.37 g of the captiorred Compound 
No. 3-24 wi» obtained. 

Melting point (* C) : 111 .8 - 116.8 

NMR (B, CDCIs): 0.53 (s. 1H). 7.24 - 7.34 (m. 8H). 7.06 (t J»ai9Hz. 1H). 6.95 (t Ja8.96Nz. IH). 

6.81 - 8.87 (m. IH). 5.11 (s. 3H). 4.50 • 4.59 (m, IH). 4.21 • 4.30 (m, IH). 3.70 (a. 

7H), 2.87 (d, J » 5.37Hz, 2H), 1.45-1.73 (m. 3H), 0.84 - 0.97 (m. 8H> 
FIf values: 0.23 (Devetoping Solvent A) 

0.18 (Developing Solvent B) 
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Exiunplft 3-2S 

Synttwsis of L-N43en2ytoxycafbonylleucln©-<2RH1-fomiy^2-(4-nuom^^ (Compound No. 

3-25): 

Tho sanne reaction pitx^dure si used in Exampie 3-21 wra repeated except that tivs 4 9 erf Reference 
Compound No. 3-19 synttie^ed in Reference Btrnnf^kt ^*16 was replaced by ttie 6.4d g ol RefMenoe 
Compotimd Ho, 3-18 syiYthesized in Reference Bcample 3-18, wftemby 0.8 g of the captioned Compound 
No. 3^ «nt obtained. 

IMemno point rO: 71 JZ- 78.3 

NMR 0. CDCIi): 9.S2 (d. J-5.37H2. 1H). 7^5 - 7.34 (m, 7H). 6.95 - 7.07 (m, 2H). 6JS2 * 8^ (m. 

1H). S.11 • SJ20 (m, 3H>. 4^ - 4.80 (m, IH). 4.20 - 4.30 (m. 1H). 3.88 (3, 2H^. 

2^ - 2 JO 2H). 1 .49 - 1 .73 (m. 3H). 0.95 (d» J » 4.12Hz. 6H) 
Ri vakiee: 0.25 (Devetoping Solvent A) 

0.20 03weloping Solvent B) 

Example ak28 

Synttieabi of L-N-bena9lQKratfbonyltoudne-<2^ (Compound 
No. 3-26): 

The same reaction procec^ra as used in Exm\f^ 3-21 was repeated except that ttie 4 g of Ftoference 
Compoufld No. 3-16 synthesized In Ref^ence Exampie 3-18 was repfaoed by the 5.0 g of Reference 
GoRVOund No. d-19 synthosbed In Relerance Example 3-18. wheraby OJBB g of the d^riloned Compound 
No. 3-28 WM obtained. 

IMellIng point (- C>: 1 10.8 - mst 

NMR <l. CDCb): 9.61 <s. 1H). 722 - 7.34 (m. 7H>. 6.88 - 8.97 (m, 2H). 6.80 - 8.85 (m, IH). 5.15 - 
5J25 (m. IH). 5.11 (3, 2H), 4.51 - 4.59 (m. 1H>. 4.22 - 4.28 (m. IH). 3.83 (S, 3H), 
3.^ (d. J-5.42HZ. IH), 3.74 (d. J»S.7Hz. 1H), 2.91 (d, J«5J8Hz, 2H), 1.42 - 
1.74 (m, 3H), 0.93 - 0.96 (m, 8H) 

Fl| values: 0427 (iSevelopIng Solvent ^ 

0J2D (DavelopinQ Solvent B)- 

Example S47 

Synthesis of L-N4)enzylo»cycarbonyileudne-(2f^1-1drmyl^(3-mettw^ (Compound 
No. 3-27): 

The same reedfon praceduia as used in Btample 3-21 was repeated except that the 4 9 of Flelefence 
Compound No. 3-i8 synthesized in fMrenca Beampie 3-18 was mpiaced by the 3.41 g of Reference 
Compound No. 3-20 synthesized in Refaience Bcample 3-20, wheral>y 0.71 g of the captioned Compound 
No.3-27w8SOb»rined. 

Msllino point (* C): 1 13.8 - 1 17.8 

NMR 0. CDCIj): 9.50 (s, IH), 7.20 - 7.34 (m. 6H). 6.78 - 8.90 (m, 4H), 4.48 - 4.53 (m. IH). 4.23 - 
4.30 <m, IH). 3.80 (s. 3H). 3.68 (S. 2H), 2.88 «^ J-5.75HZ, 2H), 1.50 - 1.75 (m. 
3H). 0.95 (d. J » 5.97Hz. 6H) 

revalues: 0.25 (Deveiopino Soivent A) 

0.18 {Developing Solvent B) 

Bcample 3-28 

Synthesis of L-i^nzyloxycerbonylleucin»'(2R){1-lbnnyl-2-(4-methOKybenzy^ (Compound 
No. 3-28): 

The same reaction procedura as used in Example 3-21 was repeated except that the 4 g of fleference 
Compound No. 3-16 symherized in Reference Bcample 3-18 was leplaced by the 4.54 g of Reference 
Compound No. 3<21 synthesized in Reference Bcample 3-21, whereby 0.13 g of ttte captioned (compound 
No. 3-28 was obftained as an oily material. 
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NMR {», COCb): 9.46 (brs* 1 H). 7^ - 7.35 (m. SH|. 7.22 (d. J « a57Hz. 2H), 6.85 (d. J - 7.54Hz. 2H). 

e.7a - 6itt (m, 1HK 5.11 (9« 2H). 5.08 - 5.18 (m. 1H). 4.46 - 4.S2 (m. 1HK 4Jn • 4.30 
{m, 1H). 3.79 (S. 3HK 2.78 - 2.88 (m. 2H). 1.48 - 1.85 (m. 3H). 0.94 (d, J-5.88HZ. 
6H) 

vmuoK 0.18 {Dov^or^ng Sotvent A) 

0.26 (Davsloping Solvent B) 

Synttwsis of L-N-lMHnyloocyca«l»nyllsucinH<^^ (Compound No. 

3-29): 

Th« same leacllon procadurs as U89d tn Example 3-2i was repeal except that the 4 g of Refarcmce 
Compound No. 3-16 syiHtwMrized in ReTafenc* Exaniple 3*18 was raplacad by 1h« 4.18 g of Rafsrence 
CiOTpcxind No. 3-22 synUiesiied in Refeience Bcample 3-22, wtwrsby 0.37 g of Hw captioned Compound 

No. 3-29 was obtained. 

mmng point ( ' C): 72.9 - 104.9 (dec) 

NIVIR CDCb): 9.56 (d, J-6.9SHZ. 1h^. 8.21 (8. 1H>. 8.13 (dd. J»2.44Hz. 7.22Hz. 1H). 7.65 (d. 

J»7.43H2). 7-^ - 7.52 (m, 1H). 7.33 (d. J-4.1H2. 5H). 6.91 - 7.07 (m. 1H). 5.20 
(d. J-7.70H2, 1H). 5.11 (d. J = 5.4»iz. ZH), AJS3 - 4.59 (m, 1H). 4.20 - 4.35 (m. 
1H). 3.80 (s. 2H), 2.80 - 2.^ (m. 2H), 1.51 - 1.80 (m, 3H), 0.85 <d. J » 5.68Hz. 
6H) 

Rt values: 0.17 (Developing Solvent A) 

0.17 (Develofiing Sdvent B) 

Example 3-30 

Synthesis of L-N-l>enzyloxycart>onylieucine-(2RHl*fbmiyt^4-nitrobenzyt}thio]ethy^^ (Compound No. 
3-30): 

The same reaction procedure as used In Example 3-21 was repeated except that the 4 g of Ftoferenca 
Compound No. 3-16 synthesized in Reference Example 3-16 was replaced by the 2.17 g of Fteference 
Compound No. 3-23 synthesized in Reference Example 3-23. whereby 0.1 g of the captioned Compound 
ito. 3-30 was obtained as an oUy matartet. 

NMR («. COCfe): 9.58 <s. 1H). ai5 - a20 (m. 2H). 7.47 - 7.51 (m. 2H)» 7.30 - 7,34 (m. 6H). 8.84 - 7.00 
(m. 1H). 5,05 - 5.15 (m. 3H). 4.53 - 4.80 (m. 1H), 4.20 - 4.30 Cm. 1H). a79 2H), 
2.87 (d. J -5.26Hz. 2HK 1 49 > ^.7^ (m. 3H), 0.94 - 0J7 (m. 8H> 
Ri values: 0.1 5 (Developing Solvent A) 

aiS (Davelopino Solvent 6> 

Examples^ 

Synthesis of L-N-benzytoxycaitiQnylteucine-(2S}-(1-fonnyl-3-phenyloxy}propytam{de (Compound No. 3-31): 

The same raaction procedure .as used in Biample 3-21 was rapeatad except that the 4 g of Refsrance 
Compound No. 3-16 synthesized In Referenee Example 3-16 was replac«d by the 0JB2. g of Relarenoe 
Compound No. 3-24 synthesized In ftefetenoe Example 3-24. whereby 0.52 g of the captlonad Compound 
No. 3-31 waa obtained as an oily material. 

mm («. COa*): 9.84 (s, 1 HK 7.24 - 7.33 (m. 8H), 8.82 - 6.98 (m, 3H), 4.95 • 5.15 (m. 3H). 4^ - 4.58 
(m. 111). 4ja> - 4.30 (m, 1H), 3.95 • 4.10 (m. 2H). Z27 - 2J3 (m, 2H). 1.45 * 1.72 (m, 
3H), 0.92 (t. J a 6.24Hz. 6H) 
B% values: 0J26 (Developing Solvent A) 

0.18 (Oevelo|3lng Solvent B) 

example »^ 

Synthesis of L-N-tMnzyloxycari}onyltsudne-^H1-formyl-3*phenylthio)prcH>yi«mlde (Compound No. 3-32}: 
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Tho sam» raactian prcKSadiir* tm u«d in Bcunpte 3-21 was repealod esw^ tiu^ tfw 4 g of Retorsnco 
Compoufid No. d-16 ayntti o i tze d in Roisifenott &canipl9 9-16 was rsptaced by the 0.87 q of Ref^encs 
Comjsoiind No. 3»2$ synlhnrizwS Retwvnce Exampto 3>2S. wHerftlsy 0.42 g of ttta capficmed Compound 
Ma 3*32 WM otatained as m oily material. 

NMR ^ CDCit): d.S2 (d. J»6.24Hz. 1H). 7.12 - 7.38 (m. 10H). 6.71 - 6.8Q (m. 1H). 5.14 - 5.18 (d, 
J»8J5Hz. 1H), 5J0 i% 4j51 - 4.59 (m. IH), 4JZ0 - 4.25 (m. IH). 2.91 - 2.96 (m. 
2H), 2.25 • 2^ (m. m, 1.85 - 2.00 (m. 1K>. 1.48 • 1.72 em, 3II>. 0.92 • OJS (m* 
6H) 

fV viriuM! 0.31 ( DwB l optn a SoKwn A) 

0.24 (pevotopino SoKwnt B) 

ExampiaS^ 

Syniheaia of L-^W»nzy lox^atfbonyll«ucir»<28H1 -fc)miyl-2-^<AiorobenzyJ)oxy]ethylamlda (Compound No. 

3^33): 

Tho snvne reactkati procedure as uaed in Exampie 3-21 was repwBled emi^t Hiat itia 4 g of Ftofmenoe 
Compound No. 3*16 synthesized in Reference Exampie 3-16 was repiaced by the 0.55 g of Reference 
Compotifld No. 3-26 ayntheaizad In Reference Exampie 3-26, wheretyy 0.S0 g of the captioned Compound 
f«lo. 9^ ^ oistained aa an oily malarial. 

NMR (I. CDCta): 9.61 (a. IH). 7.23 > 7.36 (m, 9HK 6.80 - 6.93 (m. 1H>, S.09 - 5.17 (m. 3H). 4.55 - 4.63 
(m. 3H}. 4J25 - 4.% (m, 1HK 4.08 • 4.16 (m. IH). 3.75 • 3.79 (m. 1H% 1.49 » 1.71 (ni, 
3H>. 0.92 - 0.96 (m, 6H) 
Rt vahiea: 0.31 (Developing Solvent A) 

0.24 (Developing Solvent 8) 

Bnmples^ 

Syntheaia of L-N-benzylo)fycart)onyltoudne-<28)-{1 -fom>yl-3-{2-floo«^)heny Ijoxyjxopylamide (Compound 
No. 3^): 

The satuB reaction procedure as used in Exampie 3-21 was r^eated except thctf the 4 g of FMranoe 
Compound No. 3-16 synthesized U% Reference Example 3-16 waa replaced by the 0.69 g of itefiarence 
(Compound No. 3417 ayntheaiaed in Reference Bcample 3^. wfwreby a66 g of the captlonad Compound 
No. 3^ was obtained aa an otiy matedal. 

i^MR 9. CDCb): 9.65 (a. 1 H), 7.28 - 7^ (m. 5H). 7.02 - 7.10 <m. 3H). 6.86 - 6 95 (m, 2H), 6.10 - 5.22 
(m. IH). 5.06 (s. 2H). 4.57 - 4.61 (m, IH). 4.22 - 4.30 (m. IH). 4.05 - 4.13 (m. 2H). 
2.32 - 2.S0 (m, 2H). 1.50-1.72 <m. 3H). 0.91 - 0.95 (m. 8H> 
Rf vattiea: 0.^ (Develqiring S<^h^ A) 

0.19 (Developing Solvent B) 

Bcample a<» 

Syntheaia of t-N^wnzytoxycaflMmylieijdne-^SHl-fom (Compound 

No. 3^): 

The same reaction procedure aa uaed bi Example 3-21 waa repeated except that the 4 g (rf Reference 
Compound Ho. 3-16 syntheaized in Reference Bcample 3-16 waa replaced by the 0JZ7 g of Reference 
Compound No. 3^8 ayntheaiaad m Raffarence Bcample 3*28. whereby 0.08 g of the captioned Compound 
No. 3^ waa obtabted as an oity material. 

NMR 0, CDCb): 9.64 (s. 1 m. 7.30 - 7.35 (m, SH). 7.20 (q. J » 8.25Hz. 1 H), 6.81 - 6.88 (m. 1 H). 6.54 • 
6.70 (m. 3H), 5.05 - 5.12 (m, 3H). 4.56 - 4.63 (m. IH). 4.17 - 4.27 (m, 1H)» 3J6 - 
4.04 (m. 2H>. 2.27 - 2.54 (m. 2H), 1.46 - 1.75 (m. 3H). 0.88 - 0.85 (m. 6H) 
Ri values: 0.25 (Developing Solvent A) 

0.19 (Developing Solvent B) 

Bcample »66 
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Synaieste ol L-r^beiwytoxycartx>riylteudiie-(28Hi-tormyl^^ (Compound 
No. 3^): 

The same raaction procadura as used In Es^pte 3-21 was repeated except th^ tfie 4 9 of Referenos 
Compound No. 3-16 synthesized In Ref^ence Example 3-16 was replaced by the 1.05 g of Reference 
Compound No. 3-^ synttiesizBd in Reference Example 3-29, whereby 0.41 9 of the captioned Compound 
No. 3-36 was obtained. 
MeWng point CO: 107.1- 111^ 

NMR (I. CDCb): 9.70 {% 1H), 7.33 - 7.38 (m. 5H). 7.18 - 7.23 (m. 2H). 7.08 - 7.09 (m, 1H). 6.85 - 
6.94 (m, 2H). 5.17 - 6.19 (m, 1H), 5.07 (s. 2H>. 4.80 - 4.64 (m, 1H). 4.28 - 4.29 (m. 
1H). 4.06 - 4.10 (m. 2HK 2.42 - 2.48 (m. 2H). 1.45-1.75 <m. 3H), 0.90 - 0.98 (m. 
6H> 

Rt values: 0J^7 (Developing Solvent A) 

020 (Developino Solvent 8) 

Example 3-37 

Synih^a of t>N4)enzyloxycar1XMiyileuclneH28H1'-*ormyh3-0<h^^ (Compound 
No. 3^7): 

Tlie sanm reactkm procedure as used in Exsnple 3^21 was repeated except that the 4 g of Reference 
Compound No. 3-16 synthesUed in Reference Bcample 3-18 was replaced by the 1.07 g of Ref^ence 
Compound No. 3>30 synthesized In Refieience Example 3-30. whereby 0.42 g of the captioned Compound 
No. 3-37 was obtained as an oHy matsriaL 

Nhm 9. asCki: 9.m (s. 1H), 7.2a > 7.ai (m, 8H). 7.17 (t. J-aigHz. ink 6.92 - 6.95 (m» 1H). 8.85 
(s. tH). 8.72 (d. J-8.31HZ, 1H). 5.03 - 5.18 (m. 3HK 4.58 - 4M (m, IH), 4.18 - 4.22 
(m. 1 H)«3JI3- 4.03 (m.2H}. 2.25 -^53(m.2H). 1.47 -1.70 <m;3H). oil -OJSCm, 
8H) 

Ri values: 0.28 (Developing Solvent A> 

0.27 <DevelDptna SolvenI 1^ 

EnamptoS^ 

Synthesis ol L-N4)enzyloKycarbonyileucina-(2aH1-fonnyl-3-beiiz^ (Compound No. 3-389: 

The same reaction procedure as used in Example 3-21 was repeated except that the 4 g <^ Reference 
Compound No. 3-16 syntf^sized in Refer^KO Example 3-16 was replaced by the 1.9 g of Reference 
Compound No* 3^31 synthesized in Reference Example 3-31. whereby 0.8 g of the captioned Compound 
No. 3-38 waa obtained. 

Mefling point (* C): 72.8 - 81.8 

NMR (I. CDCkY* 9.49 (d. J»5.78Hz. 1H). 7.24 - 7.33 (m. 10H). 6.87 • 6.69 (m. 1H). 5.14 - 5.18 {m. 

1H). 5.10 (s. 2H). 4.55 - 4.64 (m. 1H). 4.15 • 4.21 (m. 1H), 3.66 (s. 2H), 2.39 - 2.43 
(m. 2H), 2.11 - 2Ja0 (m. 1H). 1.82 - 1.90 (m. 1H). 1.47 - 1.68 (m. 3H), 0.92 - 0.95 
(m.8H) 

Rf values: 052 (Developing Solvant A) 

0.25 (Developing Solvent B) 

Example 3-39 

Synthesis of L-N-benzylo(xycarbonylleudne^2SH1^fbrmyl-3-(2-fluorc^>enzyt)thio^rw (Compound 
No. 3-39K 

The same reaction procedure as used In Example 3-21 was repeated except that ^e 4 g of Reference 
Competed Uo. 3-16 synthesized in Reference Example 3-16 was replaced by the 1.6 g of Reference 
Compound No. 3-32 synthesized in Reference Exampte 3-32, wt^reby 1.3 g of the captioned C<xfnpound 
No. 3-39 was ot>tained. 

Melting point ( * C): 99.6 - 101 .0 

NMR (2. CDCb): 9.54 <s. 1H). 7.19 - 7.37 (m. 7H). 6.87 - 6.68 (m. IH), 5.11 (s, 2H), 5.10 - 5.15 (m. 
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1H). 4.£0 - 4.54 pt, 1H>. 4.18 « 4.23 (m. 1H), 3.70 <s. 2H). 2.4S • 2.48 (m, 2H), 
2,18 * 2.30 (m, 2H). 1.86 - 1^ (m, 2H). 1.48 - 1.72 (m, 3HK 0.96 (d. J -e.24Hz. 
6H) 

Ri wattieR 0J51 (Developing Solvent A) 

0.24 Oloveloiitng Solvent B) 

Examples^ 

SynttMMte of L*N4)enzyl(»cyc»t}onylleuc^n^ (Compound 
No. 3^}: 

7hQ same reac^ procedure as used ki Ex^y^e 3-21 was repeated exc^ ttiat ^ 4 g of Reference 
Compound No. 3-16 synttieeized in Reference Example 3»16 was replaced by the 1.2 g of Reference 
Compound No. 3-33 synltiesized in Reforence Example 3-33^ whereby 0.72 g of the c^illoned (Compound 
No. 3*40 wee otrtahwd as an oily matodal. 

tnm (I, COO*): 9.53 (d, J«6,46H2, 1H), 7.30 - 7.38 (m, 7H), 7.16 - 7.25 (hi. 2H). 6.73 • 6.75 (m. 

1H). 5.20 (d. J » 7.81 Hz. 1H), 5.10 (s. 2H). 4.47 - 4.53 (m. 1H), 4.18 - 4.24 (m. 1H), 
3.80 (s. 2H). 2.47 - 2.52 (m, 2H). 2.16 - 2.24 (m. 1H>. 1.88- 1.94 (m. 1^. 1.48 - 1.68 
(m, dH>» 0.82 - 0 J4 (m. 6H) 
Ri vaitieK 0.29 (Developing Solvent A) 

0.26 (Developing Solvent B) 

&campl« 341 

Synthesis of L-N-ben2ylOKycarl)onylleucine-<2S)-[1-formyl<K24fuorophenyl^^ ((^pound 

No. 3-41): 

The same reactiofi procedure as used in Example 3^1 was repeated except that the 4 g of Reference 
(Compound No. 3-16 synthesized in Reference Baunple 3-16 was replaced by the 1.35 g of Reference 
Compound No. 3>34 synthesized In Reference B(ampfe 3-34. wtieieby 0.96 g of the captioned Compound 
No. 341 was obtained as an cHfy material. 

NMR % CDCk}: 9 54 (d. J = 6.73. 1H). 7.31 - 7.40 (m. 5H). 7.22 - 7.29 (m, 2H), 7.03 - 7.12 (m. 1H). 

5.17 (d, J»7.8lHz, 1H), 5,11 (s. 1H). 4.55 - 4.60 (m. 1H), 4.20 - 4.30 (m. 1H)» 2.86 - 
2.94 (m. 2H). Z10 • 2.20 (m. 1H). 1.84 • 1.96 (ft*, 1H), 1.49 - 1.73 (m. 3H). 0.93 - 
0.96 (m,6H) 
1^ values: 0.42 (Oevelopfang Solvent A) 

0.40 (Developing Sdvem 

&iampla3-4a 

Syi^hesfs of L-N4)en2y ioxycarbooytt«jclne-(2^1 -formyl-3-(2-cWorophenyl)iftoJpropylamlde (Compound 
No. 3-42): 

The same reaction procedure as used in Example 3-21 was repeated except that the 4 g of ReferarKe 
Compound l4o. 3-16 synthesized in Reference Btampte 3-16 was replaced by the 1.^ g of Refaience 
Compound No. 3-35 synthesized in Retarence Exampto 3-35. whereby OJ58 g of the captioned Compound 

1^. 3-42 was ot)tained. 

Melting point ( * C): 109.5 - 149.0 (dec.) 

Him (I. CDCb): 9.54 (s. 1H), 7.12 - 7.40 (m. 9H). 6.62 - 6.85 (m, 1H). 5.09 - 5.15 (m, 3H). 4.54 - 
4.60 (m, 1H), 4.21 - 4.25 (m. 1H), 2.94 - 3.00 (m, 2H), 2.27 - 3.40 (m. 1H), 1.90 - 
2.02 (m. 1H). 1.49 - 1.71 (m, 3H), 0.93 • 0.05 (m. 6H) 

Ri values: 0.27 (Developing Solvent A) 

0 J7 (Developing Solvent B) 

Exampla 3-43 

Synthe^s of L-^benzyloxycarbonyltouchie-(2SH1-fermyh3-(4-chiorophenyl)thfe^ (Compound 
No. 3-43): 
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Tlw same reacfioti procedura as u««d in Ex«mpte 3-21 was repeated except that the 4 g of Reference 
Compound No. 3-18 syn0wai2ed In Referenoe Example 3-16 was raplaood by llw 1^ g of Reiarenoe 
Compound i4o. 3-39 syntheaM (n Referance Exami^ 3-36, wliereby 0.71 g of the captioned Compound 
No. 3-43 was obtained as an oily material. 
B NMR 0, COCIa): 9.62 (d. J »7^1l*t. 1H). 7.32 (s. 5H). 7.25 (s. 4H). 6.72 - 6.90 (rr^. 1H). 5.14 - 5.17 
(m. IN). S.10 (d. J«4.88Hi. 2H), 4.53 - 4.60 (m. IH). 4.15 - 4.25 (m. IH). 2.88 - 2.93 
(m.2HK2^-23B(m. 1H>, 1.82-1.98(m,1H), 1.48- 1M(m.^ 0^-0.98 $m. 

m 

Rf vatuea: 0.30 (Developing Solvent A) 

to 0.30 (Developing Solvent B) 

Test EMminple 1 Moaiunkmeiit of Criprin InMbifing Effect 

Calpi^ was separated from a skeletBl muscle of a Japanese while rabt}it end partlaly purified 
IS »::cordino to the method of Tsu/i and imahorl as descritied in J.Biochem. 90. 2^240 (19B1). wheretjy the 
calpain for use in e test for investigaiing the calpetn inhtbi&ig effect (t o>> the Inhibitory effect on caipain 
adivlty) of tw aldehyde compoufKls acconjlng to the present invention was prepared. 

The calpain inhlbifing effect was measured in «xordance wHh the method of Yo^lmura ^ ai. as 
^ described In J. Biol. Chem. 258, 8883-8888 <i 993). 
30 Each assay mbdure was prepared by mixing 0.05 mt of a 4% casein solution. 0.05 ml of a 50 mM 
cyj^ine solution. 0.05 ml of a calpain sohi^. 0.025 ml of purified water, 0.025 ml of a 10% dinnethyl 
sulfoxide ^ution cont^ning each compound shown hi Table IS and 0.25 ml of a 200 mM Imidazole 
hydrochloric add buffer solution (pH»7.5). 

The thus prepared assay mixlure was prelncubated at 30*C for 3 minutes. TTte reaction was started tiy 
s» the addition of 0.05 ml of a SO mM calcium chloride solution to the above mixture. After the Incubation at 
30* C for 30 minutes, the reaction was termaiated by the addition of 0.5 ml of 5% trichloroacetic acid. 

The armxint of a trichioioacetio-Bcid-soluble protein produced by hydrolysis of casein by caipain was 
measured by the spectropholometric analysis in accordance with the method of Boss and Schatz as 
described in Anal. Blochem. 5< 304-306 (1873K and the absorbance (a) of each sample wee meaM 
ao The absottMnce (b) of a blank sample whldi was treated similarly wHhoiA any of the aldehycto 
oompounds of the present Invention, dissolved in a 10% dimethyl sulfoxide solution, was measured. 

The inhiliNlion of calpain activity was calculated in accordance wHh the fonmuta [(b-aVb] X 100. and the 
amount of each aldehyde compound necessary to inhibit calpain activity by 50% [IC^oJ was calculated 
acoordtag to the method of Probit Die msuRs are shown In Table 15. 

X 
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Table 15 



Compound 
Ho. in 
Exampla 


calpnin inhibiting 
Effect [ICcn) 


Compound 
Ho. in 
Bxainple 


Calpain Inhibiting 
Effect CXCca] 


1-1 




2-3 


1.60 


1-7 


3.0 


2-4 


2.40 


1-26 


0.89 


2-13 


1.23 


1-27 


0.75 


2-14 


1.90 


1-28 


0.22 


2-17 


3.60 


1-30 


1.10 


2-18 


0.58 


1-32 


2.00 


2-19 


0.59 


1-34 


0.17 


2-20 


4.40 


1-36 


0.78 


2-21 


2.00 


1-38 


1.90 


2-22 


3.30 


1-39 


2.30 


3-41 


0.27 


1-41 


0.94 


3-42 


0.44 


1-42 


0.35 


3-43 


0.52 


1-43 


0.56 


3-44 


0.95 


1-44 


0.99 


3-45 


0.62 


1-51 


1.40 


3-46 


0.61 


1-55 


0.63 


3-47 


2.00 


1-58 


0.68 


3-48 


1.50 


1-61 


0.88 


3-49 


0.85 


1-62 


1.60 


3-50 


0.22 
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Table 15 



19 



90 



Ho. in 
Example 


Calpain Inhibiting 
Effect [ICcft] 


Compound 
No. in 
ExaiBpltt 


Calpain Inhibiting 
Effect [ICen3 


3-51 


0.32 


3-70 


0.30 


3-52 


0.90 


3-71 


0.22 


3-53 


1.30 


3-72 


0.20 


3-54 


1.30 


3-73 


0.43 


3-55 


0.70 


3-74 


0.42 


3-61 


0.41 


3-75 


0.17 


3-62 


0.44 


3-76 


0.14 


3-63 


0.99 


3-77 


0.19 


3-64 


0.29 


3-78 


0.14 


3-65 


1.20 


3-79 


0.11 


3-66 


1.20 


3-80 


0.33 


3-67 


0.61 


3-81 


0.58 


3-68 


1.30 


3-82 


1.21 


3-69 


0.47 


3-83 


0.51 



30 TeatEKampl«aMe«suremertorPlal»t6i^r«gationl^^ 

Pfaielet rich plasina (PRP> was prepared and th© piatoiei aggregation wa$ measurect tn acconlanoa wWi 
ttw mathod of Bom and Croaa as described in J. Phyeiert. 16% 178-195 (1963). . 

Blood of a Japaneas white rabbit wa« dramm from a m 
'4Q btood were mixad with i part by voMne of a 3.8% aqueous aohitlon of sodium citrate. The mixftira was 
immedlBtaly centrffuged at 200 x g at 20*C fSor 15 minute, and PRP obtained In the aupemate. The 
number of platotels was calculated by use of an ©tectronte cell cwinter (MeK-4150 manuiacturod by Nihofi 
Kohden Kafauahiki Kaisha}. PRP wHh 55 X 10^ or more platoieto per 1 ul was employed In the tests. 

10 tf I or a test solution contidnino any of lha aldeftyde compounds ^ 
4a 10 200 ul of Pf^. The mix^ was pralficubatod at 37-C lor 5 minules. To this mixture* 10 ul of conagan 
(22 ug^mt) was added to cause the aggregatfon. The aggregatfoo was measured by Agrtcometer (NKK. 
PAT-4A). 

In prepaHng the above test solution, each compound synthesized In the previously mentioned Examptes 
as shown in Tabte 16 was dissolvad in combined dimethyl sulfteidde and poiyoKyatiytena 80 haniened 
99 castor oil in elhanot. The mixhaa was diluted with an isotonic saline and the final concantrtfion of the 
dimethyl sulfoxide and polyoxyethytene 60 hardened castor oil conteined in the above mixture was adjusted 
to less than 1%. 

The inhibitory activity of each aldehyde compound on platelet aggregation waa expressed by pentent- 
apea c ompared with a blank teal defined as 100% wNch was performed witiout any of lha aldehyda 
SB oompouncte. 

The amount of each aidahyda compound neeaasary te inhibit the plaietet sogregatton by 50% [ICko] 
wascalculatod aocovding to the method ot Probit. The resulte are shown m Tabte 16. 
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8 



IS 



30 



Compound 1^ in Example 


Plate(«t Aggregation 
Inhibiiiflg Activity 


Compound No. In Example 


Platelet AggregatloR 
Inhibiting Activity 


i-27 




3^ 


3S.0 


1-42 




3-51 




1-44 


47.0 


3^2 


61.0 


IHif 


10.0 


3.511 


44.0 




22.0 


3-81 




i-ai 




3^ 


21.0 


1-82 


17.0 


383 


23.0 


2-19 


4J20 


3-64 


28.0 




65.0 


3-87 


18.0 




56.0 




13.0 




94.0 


3-70 


9j80 


3-43 


52.0 


3-72 


S4j0 


344 


80.0 


3-73 


9jao 


3-46 


56.0 


3>78 


11.0 


346 


83.0 


3-83 


2&0 



TMt fixan^^Mi 3 McMMunMnent of Mittiiiory Dtoct on Ppaimm ottiar ttun Calpsln 

(1) Moasurament of Inhibitory Effect on Trypsin Activtty 

^ The irrf«3itory effect on trypsin activHy waa measured by a partially modiRed method of AoyagI as 
described In J. AntttTiotics. 22. 558-568 (tm). 

An assay mixture was prepared by miidng 0.5 ml of a 2% cas^n solution, 0.05 ml of a SO mM cafcium 
chlofide sohatlon. 0.05 ml of a 10% dimethyl sulfoxide solution containing each of Compounds No. 3-81. 3- 
63. 3*76 and 3-83. 0.1 ml of purified water and 0.^ ml of a 70 mM boric acid buffer solution (pH » 7.4). 

The assay mixture was preincubated al 37*C for 3 minutes, and the reaction was started by the 
addHkm of 0.09 mt of 0.1 mg/mi trypsin to the above mbcture. After incubation at 37* C for 30 minutra, the 
reaction was terminated by the addWOn of 1 ml of 1.7 N perchlork: acid. After allowing tfie reaction mixture 
10 stand for 60 minutes, the mixture was centrifuged at 3000 rpm forlO minutes. The absorbance <a) of the 
^ supemate was measured at 280 nm. 

The absorbance @b) of a blank sample which was treated similarly, wifltout any aldehyde compound, 
dissohted in 10% dbnelhyl sulfbxkte. was measured. Hie M^Ntion of trypsin adhrity wat calcuialed In 
accordance with the fonnula [<b-«)] X 100. 

None of the above compounds showed inhibitory effect at a conce n tr a t i o n of 10^ VL 

^ <2> Measurement of inhibitory Effect on a-Chymotrypsin 

The inhibifory effect on a-chymotrypsIn was measured by a partially modified method of Erlanger. B. 
as described In Ach. Blocftem. Biophys. 115. 20^10 (1986). 
^ An assay mixture was prepared by mixing 0.08 ml of 10 mM glufaryl-L-phenyialanine-p-n^attiillde 
dissolved in dimethyl sulfoxide and polyoxyethylene 60 hardened castor oil. 0.1 ml of a SO mM calcium 
chloride solution. 0.25 ml of purified water, 0.05 mi of a compound to be tested dissolved in combined 
. dimethyl suMbxIde and polyoxyethylene 60 hardened castor oil. and 0.5 ml of 100 mM trisiiydrochloric acid 
buffer solution (pH »7^. 
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The mixture was praincubaliwl at 2$ *C for 3 minutes. To ths abovs mixture, and the reaction was 
stariscl by the adcBtloa of 0.09 ml of 2 mgAnl a-chymotrypeln. The increase of 409 nm abeorbanoe was 
measured at 25'C with time, and the iru^iion rate (a) of the abeorbanoe per min was cateulafad. 

The rata (b) of the absorbance of a Nanlc sample treated simllariy without any compound dissolved in 
fi combined dimethyl sulfoxWe and 10% polyoxyetfiylene 60 hardened castor was meast»ed. The 
inhibition a-chymotrypsin activfty was calculated in accotdanoe with the formula [(t>-a}/bi X 100. and the 
amount of each compound necessary to Inhibit a-chymolryiMin eclMty by 50% tIGto] was calcuialeci 
acLXMUaiy iQ me memoo ot rroow. 

The inhibitory effect (A SUAM-14541. a compound dtedosed in Japanese Lald-Open Patent Application 
10 1-1 21 2S7. on a-chymofrypsin activity was measured for comparfson. 

The results are tiiown in Table 17. 

Table 17 



19 



Compound tested 


inhibitory Effect [ICso} 


Compound No. 3-6 


>10^M 


SUAM-14541 


2.1 X 10r«M 



30 

The aictohyde derivatives accorcSng to the present invention are useful for treatment of inveterate 
diseases such as iscfwmic disease inflammation, progress muscular dystrophy, cataract and hypolm> 
munity as shown In tho above Test Examples since fhe derh;atives have axcellem capabilities for inhibiting 
calpafai activity. 

20 The derivatives can be adminisfared peroraiy. intravenously, hypodemiicaliy or inframusculwiy. There- 
fore, the derhMlivtts can be used in various adminisinrtlon fomns induding pellels. capsules, Hquide, and 
supp osBorle e. 

Claims 

90 

1* Aldehyde derivatives rep r a ienlBd by fbrmula (1^ 



CHO 

Z-COKH-CH- f CHj ) j^-R^ ( 1 ) 



wherein R* represeMs an aromaitte hyanxartxm group adociad firom tlie group consisting of phenyl 

40 gmup, naptilhyl group and anthranyl group, a heterocyclic group selected firom the group consisting of 
furyl group, thienyl group, pyrrolyl group, pyridyl group, quinoiyi group, isxiuinolyl group, and indoiyi 
group, an aWvfl gnxtp having 1 to 10 cartton atom^ an aflo^nyl group fmving 2 to 10 carbcm ^ms, or a 
group of -X-R) in which X represents O. -S{0}m' (m » 0, 1. or 2). and represents an aromatic 
hydnacarbon group seleclsd from tiw group consisting of phenyl group, naphthyl group and anthranyl 

4S group, a heterocyclic group selected firom the group consisting of furyl group, thiwiyi group, pyrrolyl 
group, pyridyl group, qulndyi group, isot^lnolyl group, and indoiyi group, or an aNcyl group having 1 to 
to cart)on atoms: Z represents R^^Y-^ or F^O-CH(f^)- k\ which Y represwrts a 3- to 7-membered 
nitrogeR-oontalning saturated heterocyclic group selected from the group consist!!^ of aziridine, 
azeddlne, pyrrofidbie^ piperidlne and peffiydroazepine. or a monocyclic satur^sd hydrocarbon grm^ 

so having 3 to 7 carbon atoms selectad from the group consisting of cyclopropane, cydobutane. 
cydopentane and cydoheplane. represents «i aflcyf group having i to 10 carbon atoms, an aHwnyl 
group having 2 to 10 carbon atoms, an allcynyl group having 2 to 10 cartx)n atoms, an acyl group 
selectMl from the group consisting of acetyl groip. propionyl group, butyryl group, vatoryl group, 
hexanoyt gr^, heptanoyi group, fso-valeryi yeoup, cyclof^xane carbonyl group, benzoyl group. 1- 

ss naphthoyl group. 2-naphthoyl group, tduoyl group, 1>(benzylaxycartx)nyl)piperidlne>4-carbonyl group, 
dnnamoyi group, phenylaoetyl group, d-IMenylcariMnyl group, irimethyl acetyl group, cydopentane 
carbonyl group, 2.6-dlehloro benzoyl group, M'dteMorobenzoyI group, 4-phenyl bofooyl groups 2- 
cttforodnnamoyl group, MitorodnnamoyI group, 4-cMoiodnnamayl group. 2-nitrocinnamoyl group, 
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tndCily{-2-C2u'b<Miyl group. Snck)iyt-3-c^Ht)oriyl 0rcnip» quirK^h>2-carbonyl group. quino{^3*caft}onyi group, 
[soqulnolyK3<arbonyl gioup, aptienyiac«tyl group, fluorenyl^artxjnyl group, 3-ph6nylpf«pioayl 
group. 4-ph«nyl«bu^ryi group, 3'(3i>yrMyl)acryloyi group. 3-(3-lhionyl)acryloy1 group. d-phenyi-2> 
methyteryioyl group. 3^-n«93htJiyf)acryloyl group, (28>^pher}yf-2-(benzyloxyca(txiriylamirK>}pFopionyl 
group, and ^R)-3-phenyh2-(bdrucyioxyc»irbotiylamino)ptt^^ group, a suKtonyl grot^ atioctsci from 
the group consisting of motiiane suffonyt i^up. ethan» suffonyl grot^. prc^3«n« suHi^yl group, butane 
sutfcmyl grtmp, pmit&m suKcxiyI grou^, hexana sulfonyl groi^. trifiuofomethsita sutfonyl grot^, benzana 
mjrtonyl group. naphthatene-2-8ulfonyl group, 4-mothyl benzena sulfonyl group, iso^hofine^S-suifonyl 
group. STKf quincMina-B-suHcKiyl group, an ^koxycavbcmyi group salactad from tha group consisthng of 
mathoxy cartxmyl group, athoxy c»bonyl group, propoxy cmbon^l gmup, butocy carbonyl group, 
pentytoxy carbonyl group, hexytoxy cartxwiyl group, haptyloxy cartwnyi group, octyloxy carbon y1 
group, nonytaxy carbonyl group, docytoxy csartsonyl ^roup, Iso-propoxy c^bonyt ^up. tso-tKitoxy 
carbonyi group, s-butoxy carbonyl group, t-buto^y carbonyl group, isoisantyfoxy carbonyl group, 
naopantyloixy caitwnyl group, t-pentyloxy carbonyl group, Iso-liexyioxy caibonyl group, dnraanyloxy 
carbonyl group,' and benzyloxy carbonyl group, a carbamoyl group salected from tha group consisting 
<a Nfnathyteaibamoyl group, N-athytcarbamoyI group. M-phanylcarbamoyI groti^. NHS^hiorophanyl}- 
carbamoyl grot^, M-<3<:hioropiMnyl)carbamoyl group, N-<4-chtofophanyl)cartoiimoyl group. N-(l-naplv 
thyl)carbamoyl ^roup, N*<2-naptitttyl)carbafnoyl gfoup,and N-bonzylcarbamoyl group, or a thiocar- 
bamoyl group salactad from tha group oonsisting of N-mathyltWocarbamoyi group, N<a«iyittftKar* 
bomoyt group. Wi>hanylthlocarbamoyl group. N-(2-chionoplianyi)thlocarbamoyl group* N>(1<fiaphiriyO- 
thiocarbamoyl group. N-<2-naprithyl}tNocarbamoyl group, and N>benzytthlocart>annoyl group, rapna- 
sents hy<frogen, an aicyl group having 1 to 10 carbon atoms, or an aromatic hydrocvbon group 
seladad from tha group consisting of phanyl group, naphthyl group and anthranyl group, and 
raprasants an acyl group seteclad from the group consisting of acatyl group, propkmyl group, buiyryl 
group, vaiaryl group, haxanoyl group, haplanoyi group, iso-valeryl group, c^cohexana carbonyl group, 
ban^l group. IftaphtfioyI group. 2>naphmoyl group, toluoyi group, and 1-(benzyloxycarbonyiy- 
plparkflfla'4-attrbCMnyl group, a cadoamoyi group s»lactod frtxn tfta g^oi^it consisting of N-mathylcar- 
bamoyl group. N^ylc^bamoyl group, N-pfianylcarbamoyI group, N-(2^hlorophanyl)cai1>amoyl group. 
M-(2-naphthyl)c»banx>yl group and N-banxylcarbamoyI group, a thiocarbamoy i group salected from tha 
group GomrisHng of N-matl^locarbamoyl group. N-athyllhtocarbamoyI group, Nijlmnyltftiocarbamoyi 
group, N-(2-chtorophanyOthlocarbamoyi group, N-<1-naphthyl)ftlocaft>amoyl group and f^beretyltWocar- 
bariMyl group, or an dl^l group hanrfng 1 to 10 carbon atoms; and n is an integer of 1 to S. 

2. Tlw aldatiyda darivativas as cWmad in Claim 1. wherein said iriliyl group having 1 to 10 carbon atoms 
raprasantod by has as a subaStuent an aromatic hydrocarbon group selected from the group 
consisting of phanyl group, naphthyl grmip and arYttir«nyl group. 

3. Tha aldahyde derivatives as claimed in Cteim 1. wherein sesd aikyi grcH^ havir^ 1 to 10 caitxm atoms 
repiesantad by has as a substituent a hatarocycllc group selected from tha group consisting of furyl 
group. IManyl group, pyrrolyl gt&ip. pyrkly) group, quinotyl group, isoqulnolyl group, and Indolyl group. 

4» Tha ahfehyde dertvatWes as claimed in Claim 1. wtierein said aii^yl group hmdt^j 1 to 10 cartton 
atoms ropreeentad by R« has aa a substituent an aromalic hydrocarbon group selected from tha group 
consisting of phenyl group, naphthyl groMp and anitiranyl group. 

S. Tha aldahyde derivatives as claimed in Claim 1. wherein stid alkenyl group having 1 to 10 carbon 
atoms reprasentad by has as a substituent a heterocyclic groi^i selected from the group consi^ng 
of furyl group, ihlenyl group, pyrrolyt group, pyridyl group, quinolyl group. Isoqulnolyl group, and indolyl 
group. 

0. The aldehyde darivattves as claimed in Claim i, wherein said alkyi group having 1 to 10 cartton atoms 
represented by R' has as a substituent an aromatic hydrocarbon group sateded firom flw group 
consisting of phenyl group, naphthyl group and anthranyl group. 

7. The akJehyda derivatives as claimed In Claim 1. wherein said alkyl group having 1 to 10 cartxm atoms 
represented by H» hat ai a aubetHuant a heiarocycllc group sele ctod from tha group oonaial^ 
group. iNenyl group, pyrrolyl gnxip, pyridyl group, quinolyl group, Isoqulnolyl group, Md indolyl group. 
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a Th« aktohycto dsrivativM as claimod in aaim 1, wherein said alkyl group having 1 to 10 carbon atoms 
rapmanlad by is aelscted Ham group consisting of methyl group, ethyl group, propyl group, 
butyl group* pontyl group, heocyi group, heptyl group, octyl group, nonyl group, decyl group, lao-propyl 
group. ft^Nityl group, t-butyl group, Iso-pentyl group, neopeniyl group. HMntyl group, iso-lwacyl group, 
8 cydopropyl group, cydobutyl group, cydopan^ group. aiMl cydoheicyl group. 

9. Tha aktehyda derfvatlves as claimsd Hi Ctairo a wheroin saki alkyl group hawing t to 10 cwbon atoms 
riaprssenied by R« h«s as a subslHuent an aromatic hydrocarbon group selsctsd from file group 
consistbHI of phenyl group, naphthyl group and anthranyl group. 

10 

10. The aldehyde deilvatiyas as cf^med In Qtim 6, wherein s^d alkyl group having 1 to 10 carbon aioms 
repr^^ited by has aa a subsdtt^m a teterocycik: j^roup select from the groi^ a»ijM^Ing of furyt 
group, tii^yl group, pyrroiyi groM3. pyridyl group, qii^yl group. Isoquinc^l group, and indolyl group. 

The akJehyde derh^ative as claimed in Claim 1, wher^n alkenyl group having 2 to 10 carbon atoms 
represarrted by Is selected from the group consisting of ethenyl group. 1<propenyl group. 2-propenyl 
group, l»hpropenyl group. 1-butenyl grot^. 2-butenyl group. 3-but»nyl group. 2-methyl-2-propenyl 
group. 1-pentenyl group, 1-hexenyi group, 1-heptenyl group. 1-cydohexenyi group, 2-cyteohexenyl 
group, aromatie hydrocarbon, and helerocyclic group. 

Ihs aldehyde derivatives as claimed in Claim 11, wherein sakj aBtenyl group having 1 to 10 carbon 
atoms represented by f=t^ has as a substituer^ an aromatic hydrocarbon group safedad firom the group 
cons^ng of phenyl group, naphthyl group and anthranyl group. 

as 13. The akJehydo derivatives as daimed in Claim 11* wherein said aOeanyl group having 1 to 10 cariaon . 
atoms reproesnted by has as a sufaslMuent a hsiarocycip group selectad from the group consisting 
of furyl group. tMenyl group, pyrroiyi group, pyridyl group, quinotyl group, isoquinolyl group, and indolyl 

group. 

The aldehyde derivatives as claimed in Claim 1. wherein said alkyl group having 1 to 10 carbon atoms 

represented by Is selected from tTw group consisting of methyl group, ethyl group, i^yl group, 
butyi group, pentyl gr<Mjp, hescyl grcAi^. heptyl group, oc^ grmip, nonyl group, decyl group, iso-propyl 
group, s-butyi group, t>butyl group, iso-pentyl group, neopentyl group, t-pentyl group, iso-hexyl group, 
cyctopropyl group, cyctobulyl group, cydopentyl grotqa^ and cyctohaxyl group. 

The aldehyde derivatives as claimed in Claim 14, wherein sakJ alkyl group having 1 to 10 carbon atoms 
rspresen^ by Ft» has as a stri»siituent an aromatk: hydrocailxm group seiected from the gnsup 
coruMsting of piienyl gro^p. na^tUiyi group and anthranyl group. 

40 18. The akiehyde derivatlvse as claimed in Claim- 14. wharobi said aUcyl group having 1 to 10 carbon atoms 
represented by has aa a substituent a hetorocydte group selected from the group consisting of furyl 
group, thlenyl group, pyrroiyi group, pyifdyl group, quinolyl group, isoqutnolyi group* and indolyl group. 

17. The akiehyde derlvaglve as daimed in Claim 1. wherein ssid aikyi group having 1 to 10 cart>on atoms 
4B rsprassntsd by hss as a suljtiituent an aromatic hydrocarbon group selectsd from the group 
consisting of phwiyl grot^i. m^ifithyl group and antfiranyl group. 

1& The aldehyde {terivatives as ciarimed in Ciiim 1, whersin saki alkyl group havkiQ 1 to 10 cartxxi atoms 
ropre^nted by has as a Mt>stituefit a hetonxrydk: group selectsd from ttie group con^ting of ft«ry| 
so group, thlenyl group, pyrroiyi group, pyridyl group, quinolyl group, isoquinolyl ^up, and indolyl group. 

IS. The akiehyde derivagive as daimed in Claim 1. whersin said altenyi group having 2 to 10 carbon 
atoms raprssented by R*^ has as a substlluent an aromatic hydrocarbon group seiected from the group 
consistkig of pfienyi {^wp. napMhyl group and mtfwanyl group. 

88 

20. The aldehyde derivaHves as claimed In Claim 1, whersin saM alkenyl group having 2 to 10 caribon 
atoma pspresentod by has as a subsifiuent a heterocyclic group selected from the group c onsi rt in g 
of furyl group, thlenyl group, pyrrdyl group. pyrkJyl group, quinolyl group, isoquinoiyi group, and indolyl 
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21. The aMefiydo d«rivagiv« as datmod in Claim i, wherein said alkynyi group havNig 2 to 10 carbon 
aiDfiia rafireaeiM by has as a aubsiflueiit an aromsttc hydrocarbon group selaclad firom tba group 

a oonalstfnQ of phenyl groi^. naphliiyl group and anttvanyl group. 

22. Ih9 ald^yde derivatives as daimed in Claim 1» wheroin said allcynyl group having 2 to 10 cartKXi 
atmns represented by has as a «j([»titejent a hetenx^^lic gim^ selected ftom the group consisting 
of furyi group. IManyi group, pyrroiyi group, pyridyl group, quinoiyt group. Isoquinotyl group, and IndoiyI 

to group. 

23. The akMiycto dwIvajN^^ as claimed In Claim 1. wherain said aBeyl ^aup h^ing 1 to 10 cartjon atoms 
represented by is selected from the group consisting of m^yl group, ethyl group, propyl group, 
butyl group, pentyl group, hexyl group, hep^l group, octyl group, nonyl group* dat^l group, iso-piopyl 

fs group, s-birtyl group, t-buiyl group, isoi)entyl group, neopentyl group, t-peniyl group. Iso-liaaeyl group, 
cypiopfopyl group, cydobikyl group, cyclopmityl group, and cydoht^i groups 

24* The aldehyds derivagive as claimed in CNm 23, wtorein said alkyl group hSMit^ 1 to 10 carbon atcmis 
isprasMitsd by tun as a subalKuent an aioniaSc hydrocarbon group aetadad frvMn the group 
20 consisting of phmyl group, naptithyl 9^up and anihranyl group. 

The atefeihycto (toriv^ves as claimed in Claim 23. wtieiein said aikyi group having 1 to 10 c»txm atoms 
represented by has as a substtluent a heterocyclic group selected from ttw group consisting of fury! 
group, thienyl group, pyrroiyi group, pyridyl group, duinoiyl group, isoqulnolyl group, and Indolyt group. 

28 

2ft. The aktehyeto derivatives lus daimed in Cl^m 1. wtierein said adkenyl group hdmrtg 2 to 10 cartxm 
atoms represented by H*^ is sheeted frc^ the group ccmsisting of vinyl grcH^, l-f:NX>penyl group, 2- 
prqien^ group, isoi^ropenyl jj^oup. 1-butenyl group. 24}ul»nyl group. 34>utenyl groi^, 2-metftyl-2- 
propenyl group, l*pentenyl group. mwKonyl group. 1-heptenyl group. 1-cyclohexenyl group and 2- 
M cydohexenyl group. 

27. The aldehyde derivagive as claimed in Cla^ 26. wherein said alltenyl group hawng 2 to 10 carbon 
atoms represented by fl* has as a subsb'tuent an aromatic hydrocartxm group selected from the group 
consisting of phenyl group, naphthyl group and anthranyl group. 

9S 

2a. The aktehyde derivatives as clsdn^ in Clann 26. wrhi^n said alkenyf group having 2 Id 10 cartxm 
atmns i^rM«nted t>y has as a sutMctiti^ a hetorocyclk; grcHip selected from the group a>nsistir^ 
of furyl group, thienyl group, pyrroiyi group, pyridyl group, quinolyl group, iso<|uinolyl group, and inddyl 
gnx^. 

40 

29. The aldehyde (terivattves as claJmed in Claim 1, wherein sakl alkynyi group having 2 to 10 carbon 
atoms represented by R* is selected imm the group c»>rtsisting of 1-propynyl group. 2-propynyi grour^ 
1~butynyl group, 2-lMJtynyl group. 1>pentynyl group, 1-hexynyl groups 1-heptynyl group, 1-optynyl 
group, 1-nonyl group, 1"danyl group and l-melhyt-S'propynyt group. 

4S 

30. The aklehyde deriva^ ^ claimed in Claim 29, wheratn saki aMcynyl group having 2 to 10 carbon 
atoms represented by R* has as a substituent an aromatic h y dr ocar bon group selected from the group 
consMrtirtg of phenyl group, ne^hthyt group and arrthrany! ^imap, 

80 31. The aktohyde derivatlvoc as claimed bi aakn 29, wherein said aOcynyl ^p having 2 to 10 cartm 
atoms repreaented by has as a substituent a heterocydic group wriected fmm the group conslsdng 
of furyl groups thfenyl group, pyrroiyi group, pyrkjyl group, quinolyl group, Isoqukiolyl group, and Indolyt 
group. 

as 32» The aldehyde derivalivea aa dakned ki Clakn 1. wherein said aromatic hydrocarbon group represented 
by R* has a substituent selected from the group consisting of an alkyl group having 1 to 10 carbon 
atoms, an alkoxyl group having 1 to 10 carbon atoms, a hatogen seiectsd from the group consisting of 
fluorine, chkirina, bromine and kxltns, an amino groiq>, a dimethyl amino group, a di^yl amino group. 
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a hydraxyl group and a nitro group. 

33l Tha aldehydft darfvaHvw as cteiimid in Claim 1, «rtiarain aaid hatarocydie group repraaanlad by has 

a substiti^ seldctad from Ihe group coning of an alkyi group having t to 10 carbon atoms, an 
8 alitoxyl group having 1 fo 10 carbon atoms, a haiogan selected from the group consisting of fluorina, 
chlorlna, bromiM and lodina, an amino group, a dimethyl amino group, a diethyl amino grou(y« a 
hycbttxj^ l^roup and a nHro grouyi. 

34. Itm aktehyde d^^vatives a» claimed in Oeam 2, wti»rein saki c^malk! hydrocartson group wtm^ is a 
19 substituent of dkyl groi^ raprasented by has a st4»tituent selected from the group conslstir^ 
of an alkyI group having 1 to 10 carton atoms, an alkoxy! group having 1 to 10 carbon atoms, a 
halogen seeded from ^ group consisting of Ruorlne, chlorine, bromine and iocSne, an amino group, a 
cfimethyl «nino groups a diethyl amino groip. a hvtlroxyl group aiKl a nitro group. 

rs ML The aid^de deriv^hm as claimed In Claim 3, wherein said heterocyclic group which is a substituent 
of said alkyi group represented by has a substituent selected from the group consisting of an aikyi 
grot^ having 1 to 10 carixm atcNT^s. an atkoxyl grmip h«Mng 1 to 10 carbon moms, a hak>gen selected 
from the group conslstino of fluorine, chlorine, bromkie and iocfine. an amino group, a dimetfiyl amino 
^owp, a dethyi amino grot4>. a hydroxy! group and a nl^ group, 

20 

SA. The ald^h^e (torfvati^^ as claimed In Claim 4. wh^re^ said voma^ hydrocart}on group which is a 
^i^tituenl of said aikmyl ^oup r^;»es^ited bf hm a sijdistituent elected from the grcHip 
ccmsisttnig of an aicyl group having 1 tti 10 cadOon atoms, an atlcoacyl gro<J¥> having 1 to 10 carbon 
aloma, a ludogen selected from the gioup consisting of fkiorine^ chlorine, IxcCTiinB and iodne, an amfaio 
» group, a dimethyl amino group, a dieihy} amino group, a hydroxyl group and a nitro group. 

37. The ald^iyde derivatives as claimed In Claim 5. wfterein said heterocyclic group wrhich is a sut>stituent 
of said aiitenyl grcHip represented 1:^ W has a ^bstihient selected from the group consisting of an 
alkyI group havtns 1 to 10 carbon aloma* an aNioxyl group having 1 to 10 carbon aioma. « halogen 
so siMcKtBd from the group consisting of fluorine, chlorirw, bromine and iodine, an amino groi^ a (fimetiiyl 
amino group, a diethyl amino group, a hydroxyl group and a nKro group. 

3& Aldehyde derivaHvea represented by formula (IQ: 

* 9 8 

10 * *' ' 7 

R^" -"H-CH-COHH-CH- ( CHj ) ^^-X-R ' 

40 

wherein W represents an aromatic hydrocw'bcm group ^^ectad from the group condsting of phenyl 
group, f^hthyi group and antiiranyi gr^p. a f«»t»rocyciic group selected from tN» grcHip consisting of 
furyi group, thienyl group, pynfolyl group, pyildyl group, quinoiyi ^oup, isoquinolyl group, and indoiyi 
groupt an aUtyl group havirni 1 to 10 carbon atoms with a subalHuani a e l e cted flrom phenyl group. 

4B napMhyl group, anttiranyl ^oup. fury! ^oup. thienyl group, pyrrolyl group, pyridyl group, qutnolyt 
group, iaociuinolyl ^up, and indolyl group, or a cyclic aHcyl group ha^ng 3 to B carixm atoms; 
represenls hydrogen, an ^kyl group having 1 to 10 cartx>n atoms, or an aromatic hydrocarbon (^oup 
seleclad from the group consisting of phenyl groi^. naphthyl gtoup and anthr»iyl group: represents 
hydrogen, or an atkyi group having 1 to 10 cartxm atoms; R^^ represents an alkoocycartxmyl group 

so seleclad from Vne group consisting of methoxy carbonyl group, ethoxy cwtxmyl group, propoxy 
carbonyl group, buloxy carbonyl group, f»ntyk)xy cartxMiyi group, hexytoxy cartxmyi group, heptykixy 
carbonyl ^roup. octyloxy c&tXMiyi group, nonyloxy cartxHiyI grtHip. decyloxy cartx)nyl group. Iso- 
propoxy cartKNfiyl ^oup, Iso-tHitoxy carbonyl g^roup, s>butoxy c»tx>nyl group, t*buU»cy cartxmyi group, 
iso-pentyk>xy carbcytyl group, nM}pentyk}xy carbonyl group, t-pentj^oxy cmbonyl group, iso-hexyloxy 

ss carf>onyl gn»jp. dnnamyk»cy cart>onyi group, and fc»nzyloxy carbonyl grcHip, «i ac^ group seledsd 
from ihe group consisting of acetyl group, proptonyi group, butyryl group, vateryl group, haatanoyl 
group, heptanoyi group, lso>valeryi group, cylrahexoie carbonyl group, benzoyl group, l-flaphthoyl 
group. 2»naphthoyl group, toiuyl group, and i'<b6niyloxycarbonyl)piperidine>4-carbonyf group, a car- 
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bmwyl group seleclod frmn the group consisb'ng of N>methylcarb»noy1 group. NhettiylcarbamoyI 
group, N-phenyteaii»iinoy1 group, N-(2-ct»torophenyl)cart»moyl group, f^2-naphthyl)c8rbamoyi group 
and N«lMrueyicvtMHnoyl group, or & aullonyl grMip sefoctttd imm thm gnoup oonsbrtbig oi methans 
suNbnyl group* ethane suHbnyl group, propane sulfbnyl group* butane suHbnyl group* pentane sulfonyl 

9 group* tMxane aulfwiyl grouiii* bfituoromettwie auMoni^ cpioui^ ban2!ans autfbnyt group* naplittialane 
sulfonyt {^oup. 4*iTiet}iyl tianzane suWonyl groups to(K|uinoline-«-sulfonyl groups and ou^noHne^ 
suKbnyj group; X reprewnla ONygen, or a group rapiaawilad by -St^- in wMoh m ia 0, 1 or 2; and n 
Is an integer of 1 to 5. 

10 dSL TTie afcMiyde darividives as clakiMKl in Oainn 3^ wtierain said ailcyl groti^ liavkig 1 to 10 carbon lAoina 

represented by Is selected from the group consisting of methyl group, eiliyl group, propyl groi^. 
tHrty) gro^p. pentyi gtmp, grc»ip* her^ group, octyt gmup, nonyt group, decyl grcHip, ^o^opyl 
group, s-butyl gnmp, t>butyl group, iso-pentyi group, neopentyt group, tisentyi group* lao4iexyi group, 
cydopfopyl group* cydobutyl group, cyclopaniyi group, and'cydoheocyl group. 

IS 

4Qi The aldehyde deriviriiyea earned in Qaim 3^ wherein saki alkyi grcKjp liaving 1 to 10 cartXM.atCHms 
rapresenlied by Is selected fi^ ^ group consisting of methyl groi^, ethyl group, propyl group, 
butyl grttup* pen^i group, liexyi group, heptyl group, odyl group, non^ groi^. decyl group, iso^sropyl 
group, (HMJtyl group. HHiiyI group, iso-pentyl group, neopentyl group, t>pentyl f^map, i8o4iexyl group, 
20 cydopropyi group, cydbbutyi group, cycit^ientyl G^ouj^ and cydoh«(yl group. 

41. The ddehyde derivathnsHi as dinned In Claim 38. wtrarein s^ alky I gn»ip having 1 to 10 cartxm atoms 
represented by 1^ Is aariected from tfie grcHJp ccmsl^ng (4 ma^ group, etihyl grot^. prolyl gimp, 
i»ifyl group, penlyl group, hexyl group, heptyl group, oct^ group, nonyl group, decyt group. Isoi^rt^yt 

28 group. s49utyl j^roup. t-butyl gnxip, iso-pentyl group, neopentyl group, t«pentyl group, iso-hexyl group, 
cyclopMtipyl group, cyddbutyi group, cyclop^fityi groi4>, md q^^ohetxyl group. 

42. The aldeh^e derivatives as dafamed In Claim 38, wharain said arom^c hydrocarbon group repre- 
sented by has a sufcistituent selected from the group consisting of an ailcyl gr^p having 1 to 10 

30 carbon atoms, an alkoxyi group havftig 1 to 10 cariXNi atoma. a halogen aeleclad firom the group 
consisting of fluorine* chlorfeie, bromine and Iodine, an amino group, a dimethyl amino group, a diethyl 
arrilno group, a hydroxyl group and a nliro group. 

43. The aldehyde d^vatives as claimed in Claum 36. ^K^eln said hetorocydic group represented by 

$8 has a substituent selected iwm the {rwip consisUng of an attcyi ^oup hsndng 1 to 10 carlXMi atoms, an 
sSkk^ group having 1 to 10 carbon atoms, a halogen selected finom the group consisting of fluorine, 
chlorine, bromine aid iocMne, an amino grm^, a dteiethyt amino group, a diethyl an^ group, a 
hydroxyl group aiKi a nifro group. 

40 44. The aldehyde derlvathfes as claimed in Daim 38. wheroln said alkyi group represented by R> haa as a 
stdjaiituent an aromatic hycfrocarbon {poi4> solecte d from ttie group conelslbig of phenyl groi9> 
naphfliyl group and anthranyl gro^x 

45. The aldehyde derivatives as claimed in Claim 38, viheciKn said aikyi group r^iresended by has as a 
48 sutMlituent a hetorocy<^c groi^ selected from the group consisting of toryl group, thienyl group, 

pyrroiyi group, pyridyl grot^. <^nolyi ^oup. isoqulnolyl group, and fatdolyl group. 

46. The aldehyde derivathres as claimed in Claim sa wherein saki ailcyl j^ep represented by R^ hae aa a 
substituent an aromafic hydrocarbon group selectsd from the group consisling of phenyl groups 

so naphtii^ group and anthranyl ^up. 

47. The aldehyde derfvathws as daimed in Claim 38. wherein said alkyi gnaup represented by R^ has as a 
subs^snt a hetarocyclk? group selected from ^ group consisting of fiiryl group, liiienyl group, 
pynolyl group, pyridyl group, qtinolyl group, iMiqulnolyl group, afid IndoiyI group. 

88 

4aL The aldehyde darlvativea as daimed in Claim 42, 'wherein said aMcyl group having i to 10 caitxm atoms 
is selectsd from the group consisOng of methyl group, etttyl group, propyl group* butyl group, pentyi 
group. hSKyl group, heplyt group, octyl group, nonyt group, decyl group, ieo-propyl group, s-bulyl 
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group. HHityl group, iso^ntyl group, naopeniyt group, t-pefifyi group, Iso-haxyl group, cyctopropyl 
group, cydobutyl group, cydopantsri group, and cyctohaxyl group. 

40. Tlia aldaliytto deiivativas as clalm«d In CfaJm 43. wherein saM aHcyl ^poup having 1 to 10 carbon atcmis 
Is aetoctod from ^ grcM^ <x)nsl3^ng of methyl groi^. ethyl group, propyl group, butyl group, pantyl 
group, hexyl group, heptyt group, octyl groi^, nonyl group, decyl group, Iso-propyl groitpt 9-tMityl 
gr<Mip. t>l»jtyl group, iso-pen^ group, neopentyt group. t<penty( gfot4>. teo-heocyl group, cyckiprapyl 
group, cydobutyl group, cyclo(»ntyt group, and cycloheKyl group. 

80. The aldehyde derivatives as claimed in Claim 42, vvherain said ainxyl group liaving 1 to 10 carbon 
atoms is selected from the group consisting of methoxy group, ethoxy group, propoxy ^oup, bu^sxy 
grcHJp. pentyk»ty group, hexyloxy group. butytc»(y groqp, octyloxy group, nonyloxy group, decytoxy 
group, Iso-propoxy group, IsiHMiloxy group, s-butoxy group, t-butoxy group, isoisemyloxy group, 
neopen^^ffcocy groui^ ^pentyiOKy group and tso^iexyfcxxy groi^p^ and benzykncy group. 

61. The aldehyde dedvatlves as claimed in CItfm 43. wherein said atkoxyl group having 1 to 10 carbon 
atONHis is select»l it&n the gn»jp consisting of methoxy group, ^oxy gnnip. propoxy grixjp, tHJtoxy 
gpMfp, pentyloxy group, hexyloxy giiMp, butyloxy group, oc^oxy group, nonyloxy group, decyloxy 
group, iso-propoxy group, iso-botoxy group, s-butoxy group, t-butoxy (proup. iso-pentyloxy group. 
neopenlylOKy graui^ t^fien^ioxy $fnup and iao^MBcykixy groi^^ and benzykixy ^NHipu 
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